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Costly time is wasted on washers with wanderlust. Small, slippery, they 
roll away, drop off, slide into the hardest-to-get-at places. Now, Kaynar 
has solved the problem with the new Kaylock HW14 “Captive Washer” 
Nut, an H14 lightweight, all-metal, self-locking nut with integral, free- 
spinning, metal washer. Stabilizes frictional characteristics between nut 
base and aircraft structure. Result: controlled joint tightness. 

Saves Assembly Time. Kaylock HW14's cut extra motion required to put washer 
on bolt. Washer can't drop off during application or removal. Cuts time lost looking 
for wayward washers . . .to zero. 

Safer too. There is no chance of equipment jamming or becoming destroyed 
because of nuts and washers vibrating loose. Kaylock HW14 nuts employ the 
same, sure elliptical locking principle to prevent vibration hazards. The Kaylock 
HW14 is a new product development of Kaynar Mfg. Co. Inc., world's oldest 
and largest manufacturer of lightweight, all-metal, self-locking nuts. For further 
information, contact your Kaylock representative or write or call Kaynar directly. 
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Kaynar Mfg. Co. Inc., Kaylock Division. Box 2001. Terminal Annex, Los Angeles 54. Calif. 
Branch offices, warehouses & representatives in Wichita, Kansas; New York, N.Y.; Atlanta. Ga.; 
Renton, Washington. Canadian Distributor: Abcrcorn Aero, Ltd., Montreal, Quebec. 


Need a NONCRITICAL material 
to solve a CRITICAL heat problem ? 



Your Inquiry Is invited regarding these specific capabilities— or any requirement calling for a noncritical, 
high-strength material which must retain its properties under the most demanding heat and stress 
conditions. WRITE: Goodyear Aircraft Corporation, Dept.9l6AN,A kron 15, Ohio. 

ENOINEEREO PLASTICS— ONE OF THE PRIME CAPABILITIES OF 

GOODYEAR AIRCRAFT 

PLANTS IN AKRON, OHIO, AND LITCHFIELD PARK, ARIZONA 



Now being delivered to the U. S. Weather Bureau 
are WSR-57 weather detection radars. Each unit 
covers 200,000 square miles, tracks storms, 
identifies rain, snow and fog. This equipment 
is designed and produced by Raytheon. 





RAYTHEON COMPANY, WALTHAM. MASS. 
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Mat. 7-8— Fifth Annual Busin 
Safety Seminar, Dearborn Ini 
Sponsor: Flight Safety Fount 
Mar. 9-10— Symposium on "Prt 
terials for Re-Entry Structui 
tel, Dayton. Ohio. Sponso 


Mid we 


1ft Mated 
Mechanical 


Chapter, Society of 
Process Engine 
lar. 9-11— Conf 

Properties of Engineering Ceramics, 
North Carolina State College, Raleigh, 
N. C. Sponsors: North Carolina State 
College School of Engineering; Office of 
Ordnance Research, U. S. Army. 

10-11— National Flight Propulsion 
ting (classified Secret), Institute of 
Aeronautical Sciences, Cleveland. 

14- 15— Symposium on LoSmCarrying 
Capacity of Bearings, American Society 
of Mechanical Engineers' Lubrication Di- 
vision, Engineering Societies Building Au- 
ditorium, New York, N. Y. 

1 5— Defense Planning Seminar, Elec- 
tronic Industries Assn.. Statler-Hilton 
Hotel, Washington, D. C. 

ar. 17-18— Synchro Design and Testing 
Symposium. Department of Commerce 
Auditorium, Washington, D. C. Sponsor: 
Navv Dept.. Bureau of Naval Weapons, 
r. 21-24-Institute of Radio Engineers' 
ntcrnational Convention, Waldorf As- 
aria and Coliseum, New York. N. Y. 

:. 23-25— Symposium on Optical Spectra- 
' ' Measure ' ' ' ' ' 


. Unive 


i of C 


, Chic 


igo, 


:rsity of Chicago's Ap- 


111. Spouse 
plied Scieni 
Co.; National Science Foundation. 

Mar. 23-25 — Ground Support Equipment 
Conference, American Rocket Societv, 
Statler-Hilton Hotel, Detroit. Mich. 

Mar. 24-25— First Annual Symposium on 
Human Factors in Electronics, New York, 
N. Y. Sponsor: Institute of Radio En- 
( Continued on page 6) 



FACTORY FRESH 
CERTIFIED PRECISION 



APPCO PRECISION STOCK GEARS 

32 TO 120 PITCH . . . A.G.M.A. PRECISION #1, 2 & 3 
SEALED IN PLASTIC... DIRT AND SCRATCH-FREE 

Made to exacting specifications. Held to tolerances which are 
Certified to precision-fit standard instrument bearings, shafting, 
etc. Then sealed in plastic free of dust, dirt or corrosion on a 
shipping tray which identifies each individual gear. The unsur- 
passed accuracy of APPCO Precision Gears arrive at your plant 
"factory-fresh" ready to use on the most critical assemblies. 

APPCO Certified Precision Slock Gears are available in 32, 48, 

64, 72, 96, and 120 diametral pitches of 14%° and 20° pres- 
sure angles. Spur gears, pin or clamp hub type . . . flat or hubless 
. . . onti-backlash. Each is Certified to meet or surpass A.G.M.A. 
specifications. For complete technical data and catalog write to . . . 



ATLAS PRECISION PRODUCTS 
COMPANY 
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■ VERTICAL FREE 
DIRECTIONAL GYROS 
by Iron Fireman 


Specified by major manufacturers 
for use in every phase of modern 
flight, the Iron Fireman family 
of precision displacement gyros 
is constantly expanding to meet 
the ever increasing demands of 
the aircraft and missile industry. 
These Iron Fireman gyros have 
consistently met and exceeded 
the high standards of accuracy, 
dependability and performance 
dictated by the space age. 
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(Continued from page 5) 

ameers’ Professional Group on Human 
Factors in Electronics. 

Apr. 5-8-1960 National Aeronautic Meet- 
ing and Missiles and Aircraft Engineer- 
ing Display. Society of Automotive Engi- 
neers, Commodore Hotel, New York. 

Apr. 6-8— Structural Design of Space Vehi- 
cles Conference, Biltmore Hotel, Santa 
Barbara, Calif. Sponsor: American Rocket 
Society's Structures and Materials Com- 

Apr. 6-8—1960 National Meeting "Hyper- 
Environments— Space Frontier, Institute 
of Environmental Sciences, Biltmore Ho- 
tel, J ns Angeles. Calif. 

Apr. ll-l}— Electrical Engineering in Space 
Technology. Hotel Baker. Dallas, Tex. 
Sponsor: American Institute of Elec- 
trical Engineers. 

Apr. 12-13— 14th Annual Spring Technical 
Conference, Institute of Radio Engineers 
in conjunction with the American Rocket 
Society, Hotel Alms, Cincinnati. Ohio. 

Apr. 19-21— International Symposium on Ac- 
tive Networks and Feedback Systems, 
New York, N. Y. Sponsors: Polytechnic 
Institute of Brooklyn; Department of De- 
fense Research Agencies; Institute of Ra- 

Apr. 20-22 — National Symposium on 
Manned Space Stations, Institute of the 
Aeronautical Sciences. Ambassador Hotel. 
Los Angeles. Calif. Cosponsors: NASA; 
the Rand Corp. 

Apr. 21— Annual Eastern Regional Meeting. 
Institute of Navigation, Key Bridge Mar- 
riott Motor Hotel, Washington. D. C. 

Apr. 21-22— Southwest Metals & Minerals 
Conference "Metals and Materials for the 
Space Age," American Institute of Min- 
ing, Metallurgical and Petroleum Engi- 
neers, Ambassador Hotel, Los Angeles. 

Apr. 27-28— National Meeting on Space Age 
Materials, Cincinnati Chapter of the 
American Society for Metals, Sheraton 
Gibson Hotel, Cincinnati. Ohio. 

Apr. 28-29— Symposium on "Closed Circuit 
Respiratory Systems." Wright Air Devel- 
opment Division. Wright Patterson AFB, 

Ohio. 

May 2-4— National Aeronautical Electron- 
ics Conference. Biltmore and Miami- 
Pick Hotels. Dayton. Ohio. Sponsor: 
Institute of Radio Engineers. 

May 2-5— Sixth National Flight Test Sym- 
posium, Instrument Society of America, 
San Diego. Calif. 

May 9-11—1960 Symposium of the Insti- 
tute of Radio Engineers' Professional 
Group on Microwave Theory and Tech- 
niques, Hotel del Coronado, San Diego. 

May 10-12—1960 Electronic Components 
Conference. Willard Hotel, Washington. 
D. C, Sponsors: Institute of Radio Km’; 
neers' Professional Group on Component 
Par-ts; American Institute of Electrical 
Engineers; Electronic Industries Assn.; 
Western Electronic Manufacturers Assn. 

May 11-14— 16th Annual National Forum, 
American Helicopter Socictv. Sheraton 
Park Hotel, Washington, D. fc. 

Aug. 15-20— 11th Annual Congress. Inter- 
national Astronautical Federation. Royal 
Institute of Technology. Stockholm, 
Sweden. 
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High alloy performance 
with Timken 8 low alloy steel 


RUPTURE CHARACTERISTICS V-22-A" STEEL 



You keep maximum strength up to 
IIOO f 'F. If you are using expensive, 
high alloy steels for missile engine 
parts, aircraft brakes, gas turbines or 
other high temperature applications, 
try Timken® low alloy "17-22-A” steels. 
On less than 3% alloy content, you 


get high alloy performance— with 
maximum strength up to 1100°F. 

Besides cutting your initial costs, 
Timken "17-22-A" steels have high re- 
sistance to heat checking and thermal 
cracking. They are readily workable 
up to 2300°?. and are easily machined 
and welded. In fact, maximum high 
temperature properties can be devel- 
oped by normalizing and tempering. 
You practically eliminate the chance 
of distortion and quench cracking. 

Want more details on this money- 
saving steel? Send for Technical 
Bulletin 36B. And let our metallurgists 
help solve your high temperature steel 


problems. They’ve solved thousands 
already. When you buy Timken steel 
you get: 1) Quality that's uniform 
from heat to heat, bar to bar, order to 
order. 2) Personal attention from the 
experts in specialty steels. 3) Over 40 
years' experience in solving tough steel 
problems. The Timken Roller Bearing 
Company, Steel and Tube Division, 
Canton 6, Ohio. Cable address: 
"TlMROSCO". Makers of Tapered 
Roller Bearings, Fine Alloy Steels and 
Removable Rock Bits. 

Timken Alloy Steel and Seamless Steel 
stocks in 44 cities in the United States. 
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IT’S A PUROLATOR 
PRESSURE LOCK FILTER ELEMENT 
AND LOOK WHAT IT DOES: 


There’s 

never 

been 

a filter element 
that .. 
could 

/ do A 
/ all this v 



^ Cuts 43% off the weight of an identical 
filter assembled by conventional bonding 
methods 


available element 


^ Meets requirements of specifications 
MIL-F-5504B and the proposed 
MIL-F-8815. 


Only Pressure Lock will do it, 
and this is why: 

Pressure Lock is an exclusive Purolator 
process of assembling a wire-mesh filter 
medium without welding, brazing or 
cementing, and without the contamina- 
tion that any of these methods produce. 
Pressure Lock embeds the filter medium 
in the end caps in an absolute bond that 
contains no material other than the metal 
of the cap and filter medium. As a result, 
the only limitation on the performance 
of a Pressure Lock filter — temperature, 
pressure, vibration, filtration or weight 
— is the physical properties of the con- 
struction metals. 

Present ratings are for a nominal 10 
micron (absolute maximum particle size 
of 25 microns) and for a nominal 5 
micron (absolute maximum particle size 
of 15 microns); in capacities of 'A, 3, 6 
and 12 GPM. Higher capacity elements 
are being processed for early production. 

The Pressure Lock process provides, 
literally, a new standard for filter appli- 
cations in aircraft and missiles, industrial 
hydraulics, pneumatics and chemical 
process industries. Fill in the coupon and 
send it now for further information. 


PURQkATOR 



Another successfully completed 
Military Contract from | S I E | 
-For NORTRONICS 


SSnIl 


SOUTHWESTERN INDUSTRIAL. ELECTRONICS CO. g I 

A DIVISION OF DRESSER INDUSTRIES. INC. 


NORTRONICS 
demanded accuracy 
(0.1%), efficiency (over 
60%) and high regulation (0.1%, 
no load to full load) in the supply of 
power to its Datico missile pre-flight 
check-out equipment. SIE program- 
mable Power Supplies, furnishing se- 
quential voltages from magnetic tape, 
punched tape or punched card, did 
the job (to MIL Specs, of course).* 
Before and after countdown, on the 
pad or out in space, reliable SIE 
electronics provide the electrical 
"Muscle behind the missile." 


THE AIRESEARCH GULFSTREAM 


COMPLETION PROGRAM 



This extensive completion program at AiResearch 
Aviation Service for Grumman ’s new prop-jet corpo- 
rate transport includes: custom business interiors. . . 
soundproofing . . . radar . . . radio . . . autopilot. . . 
instrumentation . . . paint . . . maintenance. 

AiResearch personnel have been factory trained for 
this special program. Expert craftsmen utilize the 
newest materials and processes in building and install- 
ing lightweight, fully stressed furniture, lounges, 
galleys, lavatories and other appointments custom 
designed for the individual Gulfstream purchaser. 

Our acoustical engineers have developed three indi • 
vidual degrees of soundproofing installations for the 
Gulfstream to insure the comfort level you desire. 


And our highly experienced, well-equipped radio and 
electronics departments design and execute the most 
modern installations. 

By using a full-scale mockup of the fuselage section 
we are able to prefabricate components for the 
Gulfstream to expedite delivery time. And AiResearch 
guarantees the completion weight of your aircraft. 

AiResearch has more experience in pressurized air- 
craft than any other modification a 

Write, wire or telephone for complete 
information, including brochure, o 
the AiResearch Complet 
Program for the Grumman 
Gulfstream. 


AiResearch Aviation Service Division 

International Airport, Los Angeles, Calif. • Telephone: ORegon 8-6161 



HYDRAULIC RESEARCH’S derivative pressure feedback servo valve teas developed for systems 
where servo response is limited by load resonances. The valve functions as a flow controller statically, 
and has the combined characteristics of a pressure- controller and flow controller dynamically. The 
dynamic characteristics are obtained by the use of load 
pressure feedback which is eliminated statically by a 
derivative network. Unit is in production. Write today 
for complete details and specifications. 



HYDRAULIC RESEARCH 

ant I Mannfaelurintf Uompant/ 



2835 North Naomi Street, Burbank, Calif. 

Subsidiary of Bell Aircraft Corp. 


REPRESENTATIVES: Toronto. Ontario, Aircraft Appliances & Ettuipment Limited, 585 Dixon Rood. Post Ottico Box 177 e Grand Prairie. Toxas. E.S. Betts, Post Office 
Box 1107 ■ Seattle, Washington. C & H Supply Co., Administration Building, King County Airport e Wichita, Kansas, C & H Supply Co., 1725 East 2nd Street 
e Crave Coour. Missouri, R. F. Carlson, f 1 Spoede Acres • Norrkoping, Sweden, A. B. Hydraulmelrano, Bulangsgalen 36-38 • Hamden, Connecticut, Northeast Sales 
Engineering Co., 3013 Dixwell • Long Island, New York, Russell Associates, Inc., 165 Orinoco Drive, Brightwaters e Orlando, Florida, Southern Dynamics, Post Office Box 5793 






Army has "Silent Sentry” Radar for front-line use 

Army troops are now able to call upon the country's first produc- 
tion equipment of this size. The device — designed to warn of 
surprise over-the-ground infiltration or major attack by an aggres- 
sor— greatly enhances the effectiveness of battle area surveillance. 

Developed jointly with the Army Signal Corps, this new Sperry 
portable radar instantly reports any movement of men or vehicles 
within a three-mile range— at night, in fog or smoke. So accurate 
is the set that it can detect one soldier walking a mile away and can 
distinguish between a single individual and a squad of several men. 
It is also sensitive enough to determine the approximate size of a 
vehicle target and indicate whether it has wheels or tracks. This 
new “Silent Sentry" is one more result of the joint efforts of our 
military leaders and Sperry to keep our defenses up-to-date. 

The “Silent Sentry” (AN/PPS-4) is one of a broad variety of 
radars manufactured by the Surface Armament Division of Sperry 
Gyroscope Company. 

SPERRY 



SURFACE ARMAMENT DIVISION, SPERRY GYROSCOPE COMPANY ■ DIVISION OF SPERRY RANO CORPORATION, GREAT NECK. N.Y. 
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A DIVISION OF PARKER-HANNIFIN CORPORATION 


FLUID SYSTEM RELIABILITY DEMANDS 



new concept for fluid system RELIABILITY 


Using this new concept offered by 
PARKER BRAZED FITTINGS and 
companion LOW-TORQUE reusable fittings, 
the fluid system designer can achieve 
high level reliability. 

BRAZED and LOW-TORQUE fittings are 
compatible with an unlimited variety of 
fluids, materials, temperatures, and pressures. 
Connecting reliability is no longer a function 
of precise torquing or displacement values. 
With the PARKER BRAZED FITTING, 
there is NO TORQUING and assembly 
is quick and fool-proof. PARKER LOW- 
TORQUE fittings assemble to a positive stop 
and automatically LOCK, eliminating the 
need for LOCKWIRING, displacement 
measurement, or inspection torques. Systems 
designed with PARKER BRAZED and 
LOW-TORQUE fittings afford fluid system 
RELIABILITY, WEIGHT SAVING and 
elimination of human error in the assembly 
of the fluid system. 


P arker 

AIRCRAFT CO. 
5827 WEST CENTURY BLVD. 
LOS ANGELES 45, CALIF. 


PARKER AIRCRAFT CO. FLUID-SYSTEM COMPONENTS 





4000 subcontractors are represented 
re-entry vehicle "family portrait” 


in this unique 
dramatizing . . . 


4 years of USAF, 
G.E., SUBCONTRACTOR 
re-entry vehicle 
progress 

The key to this progress has been teamwork . . . teamwork 
between General Electric’s Missile and Space Vehicle Depart- 
ment, the Ballistic Missile Division and the Ballistic Missile 
Center of the United States Air Force and the over 4000 small 
and large subcontractors alike who have helped MSVD make 
so many vital contributions to U.S. re-entry vehicle progress. 

IN 1959 ALONE, the following figures indicate the emphasis 
MSVD placed upon this important factor of subcontractor 
' ir Force projects. 

e placed by MSVD 


teamwork on Air Force projects. 

• Over 35,000 different purchase orders w 
on subcontractors in 1959. 

• More than^S, 000 of these MSVD purcl 

• More t 
purchas 
major por 

•^ d ,n"Tu,SSS 000 ’ 000 ° f “ ! 

If you’d like more information about G.E.’s 
Vehicle Department ... its subcontracting 
entry vehic.' 
activities . 

Vehicle Dep 





THE LOCKHEED JETSTAR 
FLIES AS FAST AND AS RELIABLY 
AS THE BIG JETLINERS 


AND PRATT & WHITNEY 
AIRCRAFT JET ENGINES 
HELP MAKE IT ALL POSSIBLE 

The new Lockheed JetStar is the jet 
that goes where you want to go, when 
you want to go. It has intercontinental 
capabilities, yet can land at the smaller 
airports. Powering the JetStar are four 
Pratt & Whitney Aircraft JT12 engines. 
Weighing only 436 pounds but develop- 
ing 3,000 pounds thrust, the JT12 is one 
efficient power plants ever 
developed. And it's one of the most reli- 
: simple, rugged design 

ity. Backed up by Pratt & 
Whitney Aircraft's world-wide service, the 
JT12 is an engine conceived, designed 


This is the thirtieth of a series of advertisements dealing with basic facts about 
alloy steels. Though much of the information is elementary, we believe it 
will be of interest to many in this field, including men of broad experience 


Evaluating the Machinability of 
Alloy and Carbon Steels 



To produce a useful part, most steel has to be shaped 
by one or more of the metal forming methods. One of 
these is metal cutting or machining, which changes 
the shape, size, or finish of a workpiece. 

Alloy or carbon steels are often received from the 
mill in the raw form of bars, forgings, or castings. The 
steel is placed in a suitable machine, such as a lathe, 
multiple-spindle automatic bar machine, drill press, 
milling machine, or one of a number of other types. 
Metal is then removed from the steel stock until it 
has acquired the desired shape. This is accomplished 
by causing motion to take place in the sharp-edged 
cutting tool, or the piece of steel, while they are held 
in contact with each other. Cutting tools, such as 
drills, tool bits, milling cutters, and the like, are made 
from highly-alloyed steel (tool steel), cast alloys, 
sintered carbide, or even ceramic material. 

During machining, the metal is removed in the form 
of chips which may be of any length, from the short, 
well-broken type, to the long, stringy and continuous 
variety — depending upon the nature of the steel, the 
shape or geometry of the cutting tool, the speed and 
feed at which the cutting is done, and the coolant or 
cutting fluid applied. 

“Machinability” of steel refers primarily to the ease 


with which it can be reduced to its final shape. It is 
measured by the speed and feed at which it can be 
cut, the quality of the surface finish produced, the 
length of time the tools will last, and the kind of chip 
formed in cutting. In a “free-machining" grade of 
steel, for example, high speeds and feeds can be used, 
tools will stand up well, surface finish will be good, 
and chips well broken. 

Machinability is evaluated in the shop by the num- 
ber of pieces having a satisfactory finish, within the 
required dimensional tolerances, that can be produced 
in a shift, or a day, with adequate tool life. 

It can be appreciated that the study of the cutting 
of metals involves a large number of variables. These 
may be grouped in the following way: 

1. Steel Analysis (Process, composition, microstruc- 

ture, and mechanical properties) 

2. Machine Tool (Condition, tool accessories, range 

of cutting speeds and feeds with ample power, 

etc.) 

3. Type of Machining Process (Turning, milling, 

forming, broaching, etc.) 

4. Cutting Condition (Speeds, feeds, and depth 

of cut) 

5. Cutting Tool (Composition, treatment, hardness, 

size, shape, grinding and surface finish) 

6. Cutting Fluid (Characteristics, application, and 

volume) 

From this number of complex factors, laboratory tests 
and investigations have developed experimental data 
by using single variables, such as steel analysis, tool 
analysis, tool shapes, and cutting fluids. This informa- 
tion has proved to be a useful guide when combined 
with industrial experience; for no test method by itself 
has yet been developed that will include all the char- 
acteristics of a specific single or multiple-machining 
operation. 

Bethlehem metallurgical engineers have had long 
and varied experience and knowledge on the machin- 
ability of alloy and carbon steels. They will gladly 
give you any help you may require in connection with 
machining problems. 

In addition to manufacturing all AISI standard 
alloy steels, Bethlehem produces other than standard 
analysis steels, and the full range of carbon grades. 
Call your nearest Bethlehem sales oflice for information. 


BETHLEHEM STEEL COMPANY, BETHLEHEM, PA. 

BETHLEHEM STEEL 


bethJehem 

STEEL 
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He kept the crib 
from rocking 

For accurate firing. Titan and its 
subterranean steelwork crib must be 
kept in absolute alignment with the 
earth’s center despite natural move- 
ments of the crust or nuclear shock. 



Single Command Concept 



• Undersea Warfare 

• Radar 


• Automatic Handling & Processing 

• Range Instrumentation 

• Space Environment Equipment 

• Nuclear Research & Development 
GOVERNMENT PRODUCTS GROUP, 

AMF Building, 261 Madison Avenue, 
New York 16, N. Y. 



In engineering and manufacturing AMF has ingenuity you can use... American machine * foundry company 


Aviation Week 

and Spate Technology 





Heir 




Space Technology Laboratories, Inc. 

P. O. Box 95004, Los Angeles 45, California 


Sometimes forgotten during the thundering ascent of 
a space probe rocket are months of meticulous 
analysis, engineering and planning. The staff of 
Space Technology Laboratories is now engaged 
in a broad program of space research for the Air Force, 
the National Aeronautics and Space Administration 
and the Advanced Research Projects Agency under the 
direction of the Air Force Ballistic Missile Division. 

For space probe projects STL provides the total concept 
approach, including preliminary analysis, sub-system 
development, design, fabrication, testing, launch 
operations and data evaluation. The total task 
requires subtle original analysis in many fields as 
well as sound technical management. 
The STL technical staff brings to this space research 
the talents which have provided system engineering 
and technical direction since 1954 to the 
Air Force Ballistic Missile Program. Major missile 
systems currently in this program are 
Atlas, Titan, Thor and Minuteman. 
The scope of STL’s responsibilities offers creative 
engineers, physicists and mathematicians 
unusual opportunities to see their ideas tested in 
working hardware. Inquiries are invited regarding 
staff openings in the areas of Advanced Systems 
Analysis, Rocket Propulsion, Space Flight Mechanics, 
Dynamics, Structural Analysis, and Aerodynamics. 


FROM 

LAGRANGIAN 

TO 
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EDITORIAL 


South American Swing 


We have just returned from a 15,000-mi. swing through 
South American summer accomplished in less than a day 
and a half total flying time that provided a remarkable 
demonstration of the impact jet transports will have on 
that part of the world and of the effectiveness of the type 
of person-to-person diplomacy that President Eisenhower 
so often talks about. The occasion was a pre-inaugural 
survey of Braniff Airways’ jet transport service to Lima, 
Rio, Sao Paulo and Buenos Aires to begin regular opera- 
tion in April. Pre-inaugural junkets are a routine hall- 
mark of the airline business, but every once in a while 
there is a fortunate combination of circumstances that 
produces an experience that goes far beyond the routine 
junket. This Braniff expedition led by its dapper pres- 
ident, Charles E. Beard, was one of those notable cxcep- 

First, the aircraft was something out of the ordinary. 
We have flown in both the Boeing 707-120 on domestic 
service and the 707-320 on international runs, but the 
707-227 selected by Braniff is a far different beast. It is 
a “hot rod” version that retains the smaller airframe and 
lower gross weight of the domestic 120 but is powered 
by the larger Pratt & Whitney J75 turbojets of the inter- 
continental 320. Braniff picked this version primarily 
to be able to use existing airports along its route without 
any runway additions, but it also provides a significant 
speed advantage with its 626 mph. maximum cruise on 
domestic routes plus a long-range stretch of 3,500 mi. on 
the international routes. The takeoff and climb per- 
formance of the 707-227 at high gross weights was truly 
startling, particularly on the blistering better than 100 
degree Fahrenheit temperatures on the runways at Rio 
and Asuncion, and the thrust reversers left ample con- 
crete remaining after landings before taxi turnoffs. 

Contracting Flight Time 

As H. M. “Jack" Horner, chairman of United Aircraft 
Corp. whose Pratt & Whitney Aircraft Division makes 
the J75 remarked: “Isn’t it fun to fly on an over-powered 
aircraft for a change?" Braniff pilots Ted Raines and 
Jack Thomas demonstrated the long-range cruise tech- 
niques at 560 mph. airspeed with nonstop legs of 3,276 
mi. from Houston to Lima in 6 hr. 20 min. and Asuncion 
to Panama (3,319 mi.) in 6 hr. 26 min. The entire 15,128- 
mi. circuit, plus five local demonstration flights carrying 
nearly 500 South Americans, was made, in the words of 
Ted Raines, “without one iota of mechanical trouble.” 

It is obvious from the way they shrink South America's 
great distances in relative comfort, that the Braniff jets 
and those of other airlines and manufacturers will play 
a significant role in binding the cultural and commercial 
and political destinies of the two hemispheres closer 
together. 


Aside from the impact of its flying equipment, the trip 
was also notable for its vivid and unique glimpses of this 
continent from the air and its unusual contacts with its 
people and leaders on the ground. Some of the air 
vignettes are unforgettable, the spuming white crescents 
and spidery white lace of Igacu Falls on the Parana River 
where Brazil, Paraguay and the Argentine meet. These 
17 separate falls plunging over the rock shelf dwarf 
Niagara and are seldom seen from a jet transport circl- 
ing 1,500 ft. over the green sea of jungle. The panorama 
of Brasilia, the new capital of Brazil being hacked from 
virgin soil of this vast country’s interior, also unfolded on 
another low altitude descent. The wonder of this sight 
was more in how much already has been completed than 
in the magnitude of the job still to be done. 

Later, in the cool, bright summer of Petropolis, 
Brazilian President Juscelino Kubitschek, with map un- 
folded tracing the course of his country’s frontier west- 
ward, gave meaning to this milestone in his country's 
expansion of its westward frontier and left little doubt 
of his determination to merge its regional patterns into an 
integral nation. 

Shirtsleeve Diplomacy 

At every stop— in the flowering oasis of Lima set in the 
arid deserts and mountains of the west coast; in the 
steaming heat of Rio's matchless beauty; in the park-like 
atmosphere of the Argentine countryside and the cos- 
mopolitan air of Buenos Aires, the quantity and quality 
of local residents who turned out to meet this traveling 
group of journalists, financiers and businessmen was 
evidence of the sound “sympatico” relations Braniff has 
cultivated in the areas it serves and the effectiveness of its 
shirtsleeve diplomacy. 

And, nowhere, of course, is the need for expanded 
modern air transport greater than in the vast expanse of 
South America, with its paucity of good surface transport 
and its acute requirement to move its natural resources 
and raw materials to processing centers and to distribute 
food and goods to its population. 

South America's economic development already has 
been aided immeasurably by the network of local and 
U. S. flag airlines that now lace the Southern Hemisphere. 
More than 90% of the current air travel between North 
and South America is business and diplomatic. The 
great North American tourist market has hardly been 
tapped in this direction. But, just as the 300 mph. piston- 
powered transport that put Europe only 24 hr. from the 
United States stimulated the tourist boom in that 
direction, so will the 500-600 mph. jet transport provide 
the impetus to open South America to a similar travel 
flow. —Robert Hotz 
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New Hi-Lo starter system permits 
drastic weight and cost savings 


Hamilton Standard’s new Hi-Lo starter, designed to 
operate on either high- or low-pressure air, introduces a 


in airborne system weight . . . installation and opera- 
tional costs . . . and practically every other factor as- 
sociated with jet engine starter systems. 

Basic Design is Simple. The system employs a conven- 
tional Hamilton Standard MB-10 pneumatic starter, 
high- and low-pressure valve, and associated ducting. It 
is rated to start any version of J-57, J-75 or J-79 engines 
and operates on air from small ground or air-borne bot- 
tles, cross-bleed, and standard MC-1A or MC-1X carts. 

Permits Drastic Cost Savings. The simplicity of the Hi-Lo 
system and its logistics makes possible tremendous sav- 


ings in installation and operational costs over combus- 
tion starter systems. 

Gives Twice as Many Starts Before Overhaul. Because 
the new Hi-Lo system works on cool air, it has a much 
longer service life than combustion starter systems and 
actually provides up to twice as many starts before 
overhaul. 

Safest, Most Reliable. Tests show the new Hi-Lo starter 
provides the highest reliability and safety under any in- 
let conditions. Even if the regulating valve and blow-out 
disc fail to operate, and the system were directly sub- 
jected to 3500 psi, the wheel would reach approximately 
half its burst speed — about the same as the free-running 
speed permissible under actual cross-bleed conditions. 
In addition, cool-air operation eliminates all risk of fire. 



HAMILTON STANDARD 


DIVISION OF UNITED AIRCRAFT CORPORATION 

WINDSOR LOCKS, CONNECTICUT 


WHO'S WHERE 


In the Front Office 

Earl D. Hilburn, president and chief ex- 
ecutive officer. Burton-Rodgers. Inc.. Cin- 
cinnati. Ohio, succeeding Paul C. Rodgers, 
who becomes chairman of the executive 
committee. 

Harold F. Lanier, special assistant to the 
director of electronics. Office of the Director 
of Defense Research Engineering, Depart- 
ment of Defense, Washington. D. C. 

Allen J. O'Brien, director of traffic service, 
Aerospace Industries Assn., Washington, 
D. C. 

Samuel C. Dunlap, vice president-cargo 
sales and market development. Trans World 
Airlines, Inc. 

Emmet G. Cameron, group vice presi- 
dent-tube operations, and Howard R. Pat- 
terson, group vice president-instruments and 
equipment, Vnrian Associates. Palo Alto. 
Calif. Also: Ralph W. Kane, vice president 
and manager of foreign operations. 

G. E. Coon, a vice president and manager 
of sales, services and opcrations-San Fran- 
cisco. American Airlines. Inc. 

H. Thomas Hallow-ell, Jr., a director of 
International Resistance Co., Philadelphia, 
Pa. Mr. Hallowell is president of Standard 
Pressed Steel Corp. 

Lee D. Webster, executive vice president 
and a director. Ling-Altec Electronics, Inc.. 
Dallas. Tex., and lames O. Weldon, a 
director. Mr, \\ cldon continues as presi- 
dent of Continental Electronics Manufac- 
turing Co., a subsidiary. Also: G. Emerson 
Pray, a vice president, in charge of the 
company’s national defense program activi- 
ties. Washington, D. C. 

L. J. Keyes, vice president and director 
of purchases. The Dayton Rubber Co., 
Dayton. Ohio, 

Arthur J. Seiler, vice president and a 
director. Bergen Wire Rope Co., Lodi. 
N. I. Also: William E. Herd man. market- 
ing manager, and Webster W. fury, director 
of research engineering. 

Robert L. Turner, vice president-cus- 
tomer service. Eastern Air Lines. Inc. 

Donald C. Oskin. vice president of ex- 
ecutive sales. Chemical Division, Food Ma- 
chinery and Chemical Corp.. New York, 

Robert H. Garretson. group vice presi- 
dent-data processing divisions. Consolidated 
Electrodynamics Corp,. Pasadena. Calif. 

Warner H. McCarthy, vice president and 
comptroller. Parker Aircraft Co., Los An- 
geles, Calif., a division of Parkcr-I Iannifin 

Donald M. Hatch. Jr., a vice president 
of Dumont Manufacturing Corp. and the 
parent companv. Dutron Corp., San Rafael, 

Calif. 


Honors and Elections 

H. Thomas Bean, vice president of Tele- 
computing Services. Inc., and general man- 
ager of the New Mexico Division, has been 
elected chairman of the Executive Commit- 
tee of the llolloman Test Directors Council. 
Air Force Missile Development Center. 
Holloman AFB. succeeding Carl Wcinert of 
Radioplane Division of Northrop Corp. 

(Continued on page 96) 


INDUSTRY OBSERVER 

► Components for Tory II, non-flyable test reactor for Project Pluto, are 
being assembled at Atomic Energy Commission's Livermore Laboratory for 
reactor tests at Jackass Flats, Nev. Unit is being built to demonstrate the 
feasibility of a nuclear ramjet, for which Marquardt Corp. is the associate 
contractor. Project Slam low-altitude penetration missile is one vehicle 
scheduled to use the poweiplant, 

► Improved performance of the E-series of Atlas ICBMs has been achieved 
through a 6% increase in engine thrust and a weight reduction program. 
Series will have a total thrust of more than 402,000 lb. Its avionic gear 
was cut 50% in weight and 66% in size. In another weight reducing move, 
skirt around booster engines is made of smooth glass fiber material rather 
than corrugated metal. 

► Air Force’s Midas infrared early warning satellite system has been placed 
on a master urgency list at the direction of the Office of the Secretary of 
Defense. Program, however, still has a No. 2 priority status as compared 
with the No. 1 priority now assigned to the intercontinental ballistic missile 
programs. 

► National Aeronautics and Space Administration’s Thor Able IV deep 
space probe is tentatively scheduled to be launched from USAF Missile 
Test Center oil Mar. 4. Mar. 8 has been set as the final hold date in event 
of technical problems. 

► Stauffer Chemical Co. has developed new high energy oxidizers for boron 
rocket fuels. Oxidizers, based on nitrogen fluoride, leave no boric oxide 
combustion sludge and arc a major reason for renewed Air Force interest 
in boron fuels (AW Feb. 22. p. 39). 

► Aerojet-General solid rocket engines for the Douglas GAM-78A Sky Bolt 
air-launched ballistic missile are very similar to the Miimtcman engines in 
concept and state-of-the-art requirements. Air Force believes the Sky Bolt can 
he put into service in a little more than two years. First flights arc expected 
within a year after the contract signing. This development procedure of 
staving within the state-of-the-art to achieve a short lead time also was used 
by the Air F'orce for North American’s Hound Dog air-launched cruise 
missile. 

► Air scoops will be placed at the rear of production-type Titan ICBMs 
so that a strong stream of air can be forced through the first-stage engine- 
compartment to prevent base recirculation and heating problems bv leaving 
no air trapped behind the base of the missile. Tests with this configuration 
have shown that there is no increase in drag due to these scoops. 

► Convair's San Diego Division is establishing a large electronics department 
which probably will achieve divisional status in a relatively short time. 

► Original single-barrel Reaction Motors XLR-99 rocket engine for North 
American Aviation's X-l 5 research aircraft is scheduled to be delivered within 
the near future. Aircraft probably will be flown by North American test 
pilot Scott Crossfield only once or twice with this powerplant before the 
plane is turned over to National Aeronautics and Space Administration at 
Edwards AFB. Calif. 

► USAF's Ballistic Missile Division has formed a "flying squad” to check on 
the status of weapon systems under BMD supervision. Atlas and Titan 
already have been covered, with Minutcman next on the agenda and the 
booster phase of Dvna-Soar scheduled to follow. 

► Full-scale advanced test silo for the Mimiteman solid-propellant ICBM at 
Cape Canaveral will incorporate a "silo within a silo” construction to over- 
come effects of the high water table. Launch silo will be surrounded by a 
large caisson to protect against water seepage. 

► Total Air Force purchase of Douglas C-133 turboprop transports for 
Military Air Transport S- rvice is now set at 50 planes. 
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Washington Roundup 


U. S. and Britain launched bilateral discussions of airline route problems in a 
strained atmosphere last week. Negotiations opened in Barbados at a time when the 
British are still annoyed over Civil Aeronautics Board delay last year in giving British 
Overseas Airways Corp. Tokyo-U.S. operating authority. British also lack enthusiasm 
for the discussion because they have all the routes they want from the U. S. for now. 

Route patterns are the chief item on the Barbados agenda. State Department is 
trying to get authority for Trans World Airlines to sene both Frankfurt and Zurich 
on flights beyond London. Northwest Airlines route to Hong Kong is another major 
issue. Deadlock seems a strong prospect unless the British are willing to bargain for 
other concessions in exchange for these routes. 

Deadlock over routes could force the negotiations into discussion of the general 
principles in the present bilateral. State Department wants to avoid getting into these 
principles because the British bilateral written in Bermuda in 1946 sets the ground rules 
for all other bilaterals. Changing these Bermuda principles would open all other agree- 
ments to change. 

Intelligence Confusion 

Confusion over intelligence estimates grew last week when it became evident that 
U. S. officials may not all use the same estimates. Published version of the closed Senate 
testimony of Joint Chiefs of Staff Chairman Gen. Nathan F. Twining indicates he had 
not seen the intelligence analysis presented by CIA Director Allen Dulles to the Senate 
Space and Preparedness Committees. Twining testified that the missile gap was closing. 

Democratic critics claim Dulles' data runs counter to Twining's testimony. Sen. 
Stuart Symington said the Dulles estimates of Soviet ICBM capability give the Soviets 
a growing lead when compared with former estimates, which conceded Russia a three- 
to-one ICBM superiority. 

Dulles returned to the Senate last week to clear away the confusion. Republicans 
emerged from the closed hearing satisfied that the confusion stemmed from a revised 
method of presentation. Democrats were not satisfied with the Dulles explanation. 

Whitney Gillilland and Chan Gurney are campaigning hard for James F. Durfee's 
job as CAB chairman. Board veteran Gurney, a former chairman, and new member 
Gillilland arc both pushing hard for the job Durfce will vacate when the Senate confirms 
his appointment as a judge on the U. S. Court of Claims. 

Greater Effort 

Greater U. S. effort to meet the growing Soviet military threat was urged last week 
on Capitol Hill. Senate subcommittee on National Policy Machinery heard several wit- 
nesses, some of them Republicans, say the national military effort is not adequate to 
meet the Soviet threat. They said more spending is necessary and taxes should be 
boosted to meet the increased costs. 

Higher spending for national security was termed reasonable and necessary. Boston 
banker and industrialist Robert D. Sprague said it is foolish to contend that higher 
spending would bankrupt the country. Sprague has served as a White I louse adviser 
on military affairs, and fie was co-chairman of the group that wrote the Gaither Report. 
This document reportedly recommended a bigger defense effort, but the White House 
has kept it under wraps and pigeon-holed it. 

Witnesses said a bigger effort would be supported by the public if it understood 
the real nature of the Soviet threat. Sprague said the job of informing the public is up 
to the President, and he said the danger is more serious than Eisenhower has indicated. 
Williams College -President James P. Baxter III, another member of the Gaither group, 
agreed that the public would support an increased effort if it understood the threat. 

Quality of information used in reaching national security decisions was also ques- 
tioned. Sprague said top officials sometimes have inadequate or imperfect information 
when making these decisions. He blamed some of this information lack on the tech- 
nique of getting data through briefings. 

Wrapup 

Airlines and truckers expect to block railroad efforts to change present laws pro- 
hibiting the railroads from controlling airlines or trucking firms . . . Rep. Melvin Price 
(D.-Jll.). chairman of the research and development subcommittee of the Joint Atomic 
Energy Committee, plans to hold hearings on the status of the aircraft nuclear propul- 
sion program . . . CAB examiner recommends substantial expansion of Central Air- 
lines’ route pattern to provide most of the new service required in the Kansas-Oklahoma 
local service area. -Washington Staff 
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Space Power Systems’ Gains Reported 


Project Orion enters engineering feasibility phase; 
solar, nuclear units for satellites show progress. 

By Evert Clark 

Washington— Investigation of the possibility of propelling extremely large 
space platforms by exploding small nuclear bombs behind them has progressed 
to the point under Project Orion that engineering feasibility studies are now 
being made. 

Use of nuclear and solar energy to provide auxiliary power for satellites also 
has shown rapid progress. National Aeronautics and Space Administration 
has asked industry for proposals on a 3-kilowatt Sunflower 1 solar collector 
system for use with Centaur and Saturn vehicles, and is now evaluating pro- 
posals for a 30-kilowatt Snap I nuclear generator system, which will be capable 
of supplying both auxiliary power and useful propulsive power. 


Project Orion (AW Nov. 16. p. 128) 
was initiated by Air Force's Air Re- 
search and Development Command in 
July, 195S. under a SI million contract 
with General Atomics Division of Gen- 
eral Dynamics Corp. to study the feasi- 
bility of development of a rocket pro- 
pelled by controlled nuclear pulses. 

At the end of 1938, Defense De- 
partment's Advanced Research Projects 
Agency authorized another S-100,000 to 
continue the study and to give ARPA 
more time to determine whether the 
feasibility warranted further funding in 
Fiscal 1960. Last Aug. 21, another SI 
million was authorized for a year s ex- 
tension of the program. 

Last week. President Eisenhower 
submitted his second annual report to 
Congress on the nation's space and 
aeronautics activities. In addition to 
discussing progress in a number of 
civilian agencies, the report covers De- 
fense Department space efforts. With 
respect to Orion, the report says in 

"In contrast to earlier effort, the cur- 
rent effort is directed primarily to engi- 
neering feasibility studies.” 

Roy W. Johnson, former head of 
ARPA, told a Senate Aeronautical and 
Space Sciences Subcommittee last year 
that, when Orion was first funded, “it 
looked screwball; it doesn't look quite 
as screwball today.” Me described it as 


Titan Range Test 

Cape Canaveral. Fla,— Air Force-Mar- 
tin Titan flew 5,000 mi. down the At- 
lantic Missile Range last week in its first 
full iCBM-range test. Data capsule 
ejected from the prototype Avco abla- 
tive operational nose cone was recovered 
near Ascension -Island. Titau-G was 
guided by the Bell Telephone Laborato- 
ries command guidance system which 
will be used in early operational Titans. 


the kind of fonVard-looking research 
ARPA was supposed to do, "without a 
specific hardware implementation in 
mind,” and added: 

"This is quite a little trick. First of 
all, you use bombs, and you use a lot 
of them. The trick is the creation of 
a spring mechanism on the platform. 

"This is a peculiar thing; it won’t 
work with any thing little like a hundred 
tons. You are going to have to have 
several thousand tons; it has got to be 
real big or it won't work, and it has a 
springing device, against which the 
shock wave thrusts. Driving the vehi- 
cle, of course, the shock must be ab- 
sorbed sufficiently so that the inhab- 
itants of it are not killed, but so that 
thrust is still obtained. Some of the 
very finest scientists in the country have 
conceived this and are working on it.” 

Johnson said the system “could 
maneuver in space and could return the 
platform to earth.” 

The NASA-Atomic Energy Commis- 
sion Snap 8 power system is the fore- 
runner of a family of nuclear auxiliary- 
systems that arc expected to play an 
important part in the Air Force’s mili- 
tary satellite programs— possibly in later 
versions of the Midas infrared early 
warning satellite or the Samos recon- 
naissance satellite. 

First studies leading to what is now- 
called the Snap program were initiated 
by AEC for USAF after strategic recon- 
naissance satellite studies from 1946 to 
1954 established that the duration, re- 
liability and high pow-cr requirements 
could only be met by nuclear power 
sources. 

Lockheed Aircraft Corp., prime con- 
tractor for Midas and Samos, also is a 
member of a government-industry Snap 
Coordination Group which reviews 
management guidance of the Snap pro- 


gram. Other members are representa- 
tives of the Snap Project Section of 
AEC’s Aircraft Nuclear Propulsion Of- 
fice; Air Force Ballistic Missile Divi- 
sion; the Martin Co., which is develop- 
ing radioisotope units, and Atomics 
International Division of North Ameri- 
can Aviation, Inc., which is developing 
reactor units. 

Snap S employs the reactor concept. 
The reactor, which will be handled by 
AEC, is an extension of the Snap 2 
reactor concept. It will weigh approxi- 
mately 250 lb. Associated conversion 
equipment, for which NASA is negoti- 
ating a contract, will bring total weight 
to about 900 lb. exclusive of shielding. 

Other AEC Work 

AEC also is working on: 

• Snap 10. Completely static, reactor- 
powered thermoelectric generator pro- 
ducing 300 watts of electricity has 
been designed and construction is 
being negotiated with industry. Disk- 
shaped fuel elements of the Snap 2 
material are being manufactured. 
Nuclear test is planned for the quarter 
beginning July 1 in a new environ- 
mental test facility at AEC's Los An- 
geles County site. Static conversion 
techniques arc said to provide only- 
small amounts of power now. but to 
be highly reliable because they have 
no moving parts. 

• Snap 2. Tested at design power of 
50-kilowatts and outlet temperature of 


Canadian Satellite 

Ottawa— Canada’s 200 lb. ionosphere 
sounder satellite will be launched into a 
700 mi. polar orbit late next year by a 
Thor-Delta vehicle. It will use radar in a 
sweep frequency sounding technique to 
probe the top side of the ionosphere, 
and it also will make galactic noise 

Data on radar signals reflected off the 
top of the ionosphere w-fll be transmitted 
to four receiving stations in Canada and 
to other ground facilities furnished by 
National Aeronautics and Space Admin- 
istration. Spherical satellite will have 
tw-o 30 ft. antennas that will extend in 
orbit. Satellite will be powered bv 
solar batteries and is expected to broad- 

Canadian Defense Research Telecom- 
munications Establishment will build 
four satellites. One will be used for 
ground tests, and the second will be a 
prototype vehicle to be tested with a 
NASA sounding rocket. Remaining two 
satellites will be delivered to the Pa- 
cific Missile Range launch site. 
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1,200F last Nov. 9, this system is to 
get its first integrated reactor and 
power conversion system tests in the 
first or second quarter of Fiscal 1961. 
Over-all weight exclusive of shielding is 
expected to be about 500 lb. Small 


zirconium hydride moderated reactor, 
which weighs about 220 lb., is homo- 
geneously fueled with 3 kilograms of 
uranium 235. 

• Snap 1A. An extension of the 2.5- 
watt Snap 3 concept, this radioisotope- 


decav thermoelectric system would pro- 
duce 125-watts. It is being developed as 
a ground demonstration unit only. An 
clcctrically-heatcd unit will be com- 
pleted this year and will enter a com- 
prehensive test program. 


Defense Issues Debated in Congress 


By Katherine Johnsen 

Washington— President Eisenhower's 
televised, nation-wide assurances that 
the U. S. defense program is “ample 
for today” and for “the needs of tomor- 
row” (see box p. 28) spurred a running 
debate in Congress last week with Sen. 
Stuart Symington (D.-Mo.) as the lead- 
ing challenger. 

Symington responded to the Presi- 
dent's statements by repeating on the 
Senate floor his charge that the missile 
gap between the U.S. and Russia is 
widening, not narrowing. "Mv state- 
ment stands— the American people are 
being misled,” he declared. “The 
American people are being told one 
thing in public statements by members 
of this Administration; and the U.S. 
Senate is being told a vastly different 
story in secret or executive hearings . . . 

“Therefore. this Administration 
should publish now what it is estimated 
the Soviets will be capable of launch- 
ing against this country, compared with 
our like capabilitv-in ratios or per- 
centages— for mid-1960, mid-1961, and 
mid-1962.” 

While Symington called for “the 
truth" and “the facts.” Republican 
congressional leaders emphasized that 
“judgment” is an important element in 
determining the level and composition 
of defense forces— and unearthed his- 
torv in efforts to cast doubts on Syming- 
ton's past and present judgments on 
defense matters. 

Sen. Everett Dirkscn (R.-Ill.), minor- 
ity leader charged in a floor speech that 
Symington in previous years has been 
an advocate of economy first, defense 
requirements second. Dirksen gave 
these two citations: 

• In a speech on Mar. 14, 1952, to the 
Yale Alumni Assn, in New York, Sym- 
ington. according to Dirksen, stated: 
"Perhaps the Politboro will now rely 
on their silent weapons, such guns as 
crippling taxes, unprecedented spend- 
ing. inflationary tendencies and the 
consequent effects on . . . personal in- 
centive and corporate initiative ... I 
have great respect for most of our mili- 
tary leaders, but as sure as the sun is 
coming up tomorrow, if military ap- 
propriation requests arc not checked as 
carefully as all other appropriation re- 
quests, this armament program can only 
end in national bankruptcy.” 


• Earlier, on Jan. 27, 1949, Dirksen 
said Symington, while serving as Secre- 
tary of the Air Force, told the House 
Armed Services Committee: 

"What the military' and Air Force 
consider is essential to security ... is 
not paramount, as I see it. Anybody 
against us can win in two ways. The 
first would be in battle and the second 
would be by forcing us to spend more 
money than the country could afford, 
getting into deficit spending.” 
Republicans also noted that Demo- 


crats now publicly pronouncing 1961-63 
as an era of military peril for the U. S. 
had also pronounced 1954 and 1960 as 
eras of military peril for the country. 

Afterward. Symington declared: “It 
may be that my estimate of $2.5 bil- 
lion to S3 billion may be wrong and 
that Gov. (Nelson) Rockefeller was 
right in recommending that in the next 
budget, we should include $9 billion 
more” than the S41 billion proposed 
by the Administration. 

Meanwhile. Robert E. Lovett, a Rc- 


Lanpliier Resigns in Defense Policy Protest 

San Diego— Thomas G. Lanphicr. Jr., vice president and assistant to the president 
of the Convair Division of General Dynamics Corp., resigned last week in order to 
freclv challenge the Administration's defense policies. Effective date of the resigna- 
tion is Mar. 15. 

Lanphicr. an advocate of an accelerated ballistic missile program and an airborne 
alert for the Strategic Air Command, said in his resignation statement: 

“As I understand democracy, an American who sincerely believes the nation is 
in danger, must in good conscience say so. In this vein, I feel strongly about what I 
believe to be the Administration's underestimation of the Soviet military threat for 
the next three years. And I feel equally strongly about its concurrent overestimation 
of the strength and survivability of our own defenses during that same period. 

“While I realize that many don’t agree with me. I feel we are well into, if not 
already past, that critical moment when our nation can still do something about 
maintaining a position of material strength from which to continue to work effectively 
for some measure of peace and freedom for ourselves and our children. 

“This winter may be our last chance to so act. Next winter could well be too late. 

"As an individual, I want to continue to exercise my rights and privileges as an 
American citizen to criticize my government, particularly in the area of defense where 
I feel I have some experience as basis for valid comment. 

“I want to do this without being factored as a 'missile salesman' and without 
implying endorsement of my views by the organization which employs me. 

“Therefore, as of Mar. 15. I am leaving Convair, a company of men and women 
with whom I have for the past nine years been proud to be associated in the signifi- 
cant contributions they have made and arc making to the national defense." 

Following Lanphicr's announcement. General Dynamics Board Chairman Frank 
Pace issued the following statement: 

"Tom Lanphicr has rendered exceptional service, both to Convair and General 
Dynamics. I accept his decision to leave with the deepest regret.” 

J. W. Naish, Convair president, said: 

“It is with deep regret, both personal and corporate, that I accept Mr. Lanphicr's 
resignation. During his long association with Convair. lie was intimately associated 
with and made outstanding contributions to successful development of the Atlas. 
F-102, F-106 and B-58 Hustler programs." 

Lanphicr. chairman of the board and former president of the National Aeronautics 
Assn., flew more than 100 combat missions in the South Pacific and another 12 in 
the European theater as an Air Force pilot in World War II. destroying 7 Japanese 
planes in air-to-air combat and 10 others on the ground. Me holds the Navy Cross. 
Silver Star with cluster. Flying Cross with cluster and the Air Medal with five clusters. 

A former president of the Air Force Assn.. Lanphicr served as Special Assistant to 
the Secretary of the Air Force for Research and Development from December, 1949, 
to May, 1950. He was appointed a member of the Air Force Scientific Advisory 
Board in 1950. 
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publican who served as Secretary of 
Defense in the Truman Administra- 
tion, gave his views on improving the 
national defense policy machinery to a 
Government Operations Subcommittee, 
headed bv Sen. Henrv M. Jackson (D-- 
Wash.). ' 

One of Lovett's main recommenda- 
tions: that civilian defense officials, as 
well as the military, should be "non- 
political and non-partisan." 

Lovett noted that during his secre- 
taryship, as well as that of the late Gen. 
George Marshall, Defense officials were 
barred from making speeches at politi- 
cal gatherings. 


"’lire practical consideration of repre- 
senting the needs of the nation as a 
whole before Congress, and the non- 
political operation of the draft law, 
ought to make the desirability of non- 
partisanship in the military structure 
abundantly apparent. The only thing 
more dangerous than an external enemy 
is a group of home-grown military 
sycophants." 

Lovett warned against the "civilian 
businessman who suddenly becomes an 
expert on military strategy" and the 
military man who "magically becomes 
an expert” in production or other fields 
where he has had no experience. 


He urged a full-partnership between 
the State and Defense Departments 
and recommended that these two 
departments participate in setting the 
budget guide lines for national security 

ational political policy includes 
foreign policy and defense policy . . . 
and simply cannot be fragmentized." 
Lovett said. He also emphasized “the 
importance of having the budgetary 
goals determined from the outset by a 
great concern for a system of priority 
of national need and not have them too 
greatly influenced by the officials of 
the Bureau of the Budget itself.” 


President Scores Defense Critics 


Washington— President Eisenhower strongly defended Ad- 
ministration defense policies against all critics during his final 
press conference before leasing last week on a tour of four Latin 
American capitals and during a nation-wide radio-television 
address on the eve of his departure. 

Here's the question that led to the President's press confer- 
ence defense of his policies and his reply: 

• Charles E. Sliutt, Tclcncws— "Mr. President, two of the many 
charges that your defense critics have made against you and 
your Administration are that the Administration has been com. 
placcnt in advising the people of the danger we face in world 
affairs. The other is that economy may stand in the way of 
developing some weapon or a series of weapons we may need. 

"Sir, do son believe that the Administration has misled the 
American people in any stay, or that any money has been 
withheld from any weapon we might need?" 

• The President— "If anybody— anybody— believes that I have 
deliberately misled the American people. I'd like to tell him to 
his face what I think about him. This is a charge that 1 think 
is despicable, and 1 have never made it against anyone in the 
world, and I wouldn't as long— unless lie svere in a bar of justice 
somewhere to be tried for something that svas intolerable. 

"Now. I would like to see somebody— people like yourselves— 
take the whole history of our defense organization from 1945 
until this minute and sec what lias been done. Frankly, this 
nation unilaterally disarmed, and it wasn't until the danger or 
the great surprise attack in Korea that came about that we 
started in the other direction. And in almost every field of 
development we were behind. And we have changed our— we 
had to change our policy at that time, back in 1950. and from 
that time on. we sought one thing— adequacy, adequacy in our 
power to deter and defend ourselves, and particularly to help 
these areas which are so exposed to the menace of Communist 
imperialism so that they may give reasonable, a reasonable 
defense of themselves and their lives and tlicir rights, while 
their allies could cotnc to their assistance. 

"This is what I believe we’ve been trying to do with all our 
might, and I get tired of saying that defense is to be made an 
excuse for wasting dollars. 1 don’t believe we should pay one 
cent for defense more than we have to. 

"Bnt I do say this: Onr defense is not only strong, it is 
awesome, and it is respected elsewhere.” 

In his radio-television address, the President once again came 
to the defense of his military and budget policies. He said: 

“. . . For the first five years following World War II, we in 
the United States, hopeful of a global and durable peace, pur- 
sued a policy of virtual disannament. 

"But the blockade of Berlin, the military weakness of our 
European friends living face to face with the Communist men- 


ace. and finally the Korean War— together with arrogant threats 
against other peaceful nations— belatedly made it clear to ns 
that only under an umbrella of military strength could free 
nations hope to make progress toward an enduring and just 


"World uneasiness rose to the point of alarm. 

"Since then, our nation has developed great arsenals of 
powerful weapons to sustain the peace. We have created a 
great deterrent strength— so powerful as to command and to 
justify the respect of knowledgeable and unbiased observers 
here at home and abroad. 

"Our many hundreds of Air Force bombers deployed the 
world over— each capable of unleashing a frightful destruction— 
constitute a force far superior to any other, in numbers, in 
quality and in strategic location of bases. 

"We have, in addition, a powerful nuclear force in our air- 
craft earners and in our host of widely deployed tactical air- 
craft. Adding constantly to these forces are advanced types of 
missiles steadily augmenting the armaments of all ground and 
other military units. 

"As for longer-rangc ballistic missiles, from a standing start 
only five years ago. we have literally leaped forward in accom- 

"Our Atlas missile, already amazingly accurate, became oper- 
ational last year. Missiles of intermediate range are in forward 
bases. The first Polaris missile submarine— an almost invulner- 
able weapon— will soon be at sea. New generations of long-range 
missiles are under urgent development. 

"Collectively, this is a force not undrrly dependent upon any- 
one weapon or any one service, not subject to elimination by 
sudden attack, buttressed by an industrial system unmatched on 
this earth and unhesitatingly supported by a vigorous people 
determined to remain free. Strategically, that force is far better 
situated than any force that could be brought to bear against 

".As we have strengthened these defenses, we have helped to 
bolster our own and free world security by assisting in arming 
42 other nations— our associates in the defense of the free world. 

"Our part in this indispensable effort is our mutual security 
program. It makes possible a forward strategy of defense for 
the greater security of all, including our neighbors to the south. 

"I am certain that our Latin American neighbors, as well as 
you here at home, understand the significance of all these facts. 

"AVc have forged a trustworthy shield of peace— an indestruc- 
tible force of incalculable power, ample for today and constantly 
developing to meet the needs of tomorrow-. 

"Today, in the presence of continuous threat, all of us can 
stand resolute and unafraid— confident in America’s might as an 
anchor of free world security. . . ." 
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House Approves Project Mercury Funds 


By Craig Lewis 

Washington— House approved a $2? 
million supplemental appropriation last 
week which National Aeronautics and 
Space Administration had requested 
to keep its Project Mercury schedule 
from slipping. 

The full supplemental request was 
passed without change, but the House 
followed its appropriations committee 
recommendations on another NASA 
request and cut a proposal for new 
personnel from 250 to 175 positions. 

if the Senate approves the request, 
the supplemental appropriation will be 
added to the S500 million appropriated 
last year for Fiscal 1960. Of the $2? 
million, $12.2 million is for research 
and development work on the Project 
Mercury capsule, S6.8 million is for 
construction and equipment for the 
Mercury tracking network and $4 mil- 
lion is for modification of Atlas Pad 12 
at Atlantic Missile Range to accommo- 
date the Agena-B upper stage. 

Supporting the request before an 
appropriations subcommittee, NASA 
Administrator T. Keith Glennan said 
the supplemental is needed to maintain 
the scheduled pace in the Mercury pro- 
gram. "We find ourselves in this situa- 
tion: for instance, if we do not have 
the means to push forward urgently 
with this network problem, we prob- 
ably slip these schedules three to four 
months, and the funding for the cap- 
sule rearrangements and rework get into 
the same general ballpark,” he said, 
"This is an attempt to keep to a sched- 
ule which has slipped as much as we 
can allow it to slip. ' 

The SI 2.2 million research and de- 
velopment part of the supplemental 
is scheduled to go to McDonnell Air- 
craft Corp. for contractor overruns, 
changes in capsule design and construc- 
tion and for added capsule require- 
ments. Design changes and additional 
requirements have been added to the 
capsule program since it was originally 
laid out early last year. 

Commenting on these changes. 
NASA Deputy Administrator Hugh L. 
Drvden said that, if the project were 
carried out in the normal sequence, 
"you would not fly a man for five or 
six years. If you are going to fly him 
soon, you have to start building a cap- 
sule the way you think it should be 
now, and, as the tests proceed, you have 
to go back and alter the capsules that 
are in the process of construction.” 

Glennan told the subcommittee of 
a number of changes made in the cap- 
sule, including installation of an ejec- 
tion system for the side hatch rather 
than bolting the hatch on the capsule. 


A large window was added to replace the 
small porthole originally planned. Little 
Joe tests have shown that the escape 
rocket blast has the effect of sandblast- 
ing this window at high altitudes, and 
NASA is now trying to solve the prob- 
lem and maintain visibility. 

Supplemental funds also would cover 
development of an alternate reaction 
control svstan which may replace the 
present system if it proves more effi- 
cient, and instrumentation for a more 
powerful communications system for the 
pilot. Also covered is a rate damping 
feature in the manual control system to 
damp capsule oscillation. 

NASA also said it needs additional 
flight monitoring and telemetry equip- 
ment at the Atlantic Missile Range for 
the manned Redstone flights planned 
late this year. The agency has ordered 
additional capsules, bringing the total 
to 20, because it is more economical 
to buy new capsules than to rebuild 
them after test flights. 

Capsule Hardware 

During Fiscal 1961, spending for 
qualification of capsule hardware will 
be largely completed, and the tracking 
network will become operational. In 
this same period, expense for tracking 
and recovery operations will grow. Sys- 
tems for controlling the capsule landing 
point also will be under study during 
this period, including wind tunnel 
testing of controllable re-entry vehicle 
models and use of flight simulators to 
evaluate pilot ability to flv such vehi- 

With the S12.2 million supplemental 
request and the S3 5 million scheduled 
for the McDonnell capsule in Fiscal 
1961, total capsule costs mount to 
about SI 05 million. This capsule cost 
is considerably higher than original 
estimates, as are the costs of such other 
elements as the tracking network. Total 
program costs have grown from an origi- 
nal estimate of S200 million to about 
S3 50 million. 

Funds for the Mercury' network in 
the supplemental would be used to im- 
prove facilities in the control center at 
the Atlantic Missile Range to cut the 
time in which AMR will be able to 
decide to abort the Mercury mission if 
the capsule is not going into orbit prop- 
erly. Communications would be im- 
proved at the IS tracking sites, and new 
facilities would be installed at Navy’s 
Pacific Missile Range and Kauai Island, 
Hawaii, tracking sites. These two new 
stations would replace two Air Force 
stations which USAF wants to keep 
free for Discoverer launch operations. 
Western Electric is the tracking net 
prime contractor. 


Bermuda station is the only per- 
manent site being built as a result of 
the Mercury program. Other new sta- 
tions arc van-mounted or shipboard in- 
stallations that can be shifted after the 
program is completed. Bermuda sta- 
tion is important because of the need 
for fast, accurate and complete data in 
the early phase of the flight. Bermuda 
station will have S-band and C-band 
radar, as well as equipment for com- 
munication with the pilot. 

The $4 million supplemental request 
for AMR Pad 12 includes modifications 
to provide an umbilical tower high 
enough to sendee the Agena-B upper 
stage, reposition work platforms on the 
sendee tower to match the Agena con- 
figuration and to change the ramp to 
facilitate loading of the Agena stage on 
the Atlas. 

Air Force made Pad 12 available to 
NASA, and the agency decided it would 
be cheaper to convert this Atlas pad 
for Agena use than to build a new pad. 
Some operational flexibility is expected 
between use of Pad 12 and Pad 36, 
which is scheduled for Centaur use. 

While dealing with the supplemental 
request, the appropriations committee 
also considered a request to add 250 
positions to the current personnel ceil- 
ing of 9,836. NASA plans to cover ex- 
penses of the extra personnel within its 
present budget. The agency wants to 
hire 100 employes for its Huntsville 
Ala., facility to plan the transfer of ele- 
ments of Army Ballistic Missile Agency 
and to hire 1 50 additional emploves for 
its headquarters staff. 

Appropriations committee cut the 
headquarters personnel request to 75 
and approved the 100 extra employes 
for Huntsville, and the House approved 
the recommendation. The committee 
warned NASA that its headquarters 
staff is "getting top heavy” and "loaded 
down with too many scientists who are 
doing administrative work rather than 
productive research.” The House group 
also noted that 109 of the authorized 
260 supergrade positions have been 
allocated to headquarters, many of 
them for administrative work. The 
committee said it expects any such 
fulfilled positions to be reserved for the 
scientific and engineering staffs at 
Huntsville and other research labora- 

In earlier testimony before the House 
Space Committee, NASA officials out- 
lined a pattern of launchings over the 
next few years. Flight testing for the 
Mercurv program will increase in vol- 
ume and scope beginning this summer 
with Redstone and Atlas boosters, and 
sounding rocket activity will increase to 
the level of 100-120 iaunches a year. 
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Space Lag Blamed on Conservative Effort 


By Ford Eastman 

Washington— Lack of motivation, 
funds or clearly defined policies were 
described last week as the major weak- 
nesses impeding the U. S. space pro- 
gram by top space technology experts 
appearing before the House Committee 
on Science and Astronautics. 

The present national program is con- 
servative at best, they told the com- 
mittee, adding that unless the import- 
ance of space is realized and bolder 
steps taken immediately, the U. S. may 
not be capable of recapturing its tech- 
nological lead. Witnesses included: 

• Dr. William H. Pickering, director 
of California Institute of Technology's 
Jet Propulsion Laboratory operated for 
the National Aeronautics and Space 
Administration. Dr. Pickering said: 
"The real problem results from our 
confusion and indecision as to what 
the exploration of space really means, 
and what is the motivation for the ex- 
ploration of space ... If wc can really 
understand the motivation and the reas- 
ons for the space program and agree 
upon this, then it is easy to establish 
the priorities and support necessary 
for the program." Pickering added that 
the 10-vear space program planned by 
the National Aeronautics and Space 
Administration "represents bold and 
imaginative thinking based on solid 
engineering analysis" but that efforts to 
accomplish the objectives should be 
doubled to shorten the time span by 

• Dr. Howard S. Seifert, of Space Tech- 
nology Laboratories and president of the 
American Rocket Societv. Dr. Seifert 
said that a majority of the ARS Board 
of directors, polled for their views on 


the adequacy of the U. S. space pro- 
gram, "seemed to feel that three aspects 
of America’s space program need dis- 
cussion and examination-its planning, 
funding and its technical goals.” He 
called for a clearly defined national 
policy on space, funding geared to a 
series of long-range purposes based on 
a realistic appraisal of national resources 
and more emphasis upon projects re- 
quiring long lead time. 

• Dr. George R. Arthur, president of 
the American Astronautical Society. Dr. 
Arthur told the committee: “It appears 
the U. S. program is a conservative one 
as there are many areas where we could 
be bolder, specifically in application 
areas such as the meteorological satel- 
lites, communication satellites and 
probes to Venus and the sun. We must 
remember that programs of this type 
have tremendous potential, and we 
would be in favor of accelerating this 
type of program independently of any 
Russian accomplishments.” 

• Dr. H. Guyford Stcvcr, professor of 
aeronautical engineering at the Massa- 
chusetts Institute of Technology, who 
represented the Institute of the Aero- 
nautical Sciences. Dr. Stcver said: "We 
believe strongly in the necessity and in 
the urgency of extending the boundar- 
ies of human knowledge of the universe 
in which we live. New techniques de- 
veloped in the past decade have opened 
up possibilities for exploration and for 
exploitation of space at speeds and 
altitudes ranging from zero to infinity. 
It is essential that we take full advan- 
tage of these capabilities both for the 
betterment of our people and for the 
security of our country.” Dr Stcver 
said that the IAS as an organization 
does not take a stand on the questions 


of funding of programs, priorities or 
national objectives since such things arc 
outside its charter. 

Dr. Pickering pointed out that in 
1955 the U.S. was recognized every- 
where as the world leader in "tech- 
nology, in know-how, in daring and 
imaginative engineering projects" but 
that within five years the situation has 
become “dramatically reversed." 

'Space Primer' 

Pickering recalled that, after the first 
Soviet satellite in October, 1957, the 
President’s committee on science 
drafted a space primer in which a “calm 
assessment was made of the reasons for 
a space program," listing scientific, 
commercial, military and human objec- 
tives. Reflecting views he had expressed 
earlier at a Washington meeting of the 
American Rocket Society (AW Nov. 
25, p. 26), Pickering added: 

"With the hindsight that comes two 
years after the event, it would seem to 
me that the space primer omitted the 
most important immediate objective; 
that is, to equal or exceed the achieve- 
ments of Russia in space. In other 
words, we should frankly admit what 
the rest of the world knows— that we 
are indeed in a race with the USSR in 
space. One can come to no other con- 
clusion.” 

Pointing out that NASA was organ- 
ized only 10 months after Sputnik 1. 
Pickering said: “Indeed it can be argued 
that the size and magnitude of the 
U. S. civilian space effort since then has 
been greatly influenced by the Russian 
program. I feel that, if we really em- 
phasize the importance of the race with 
Russia, the space program would move 
at a faster and more steady pace." 
Military vs. Civil Space 

Pickering, referring to the current 
debate over military vs. civilian space 
projects and their relationship to the 
over-all ballistic missile program, said 
"the missile program is developing a 
weapon to be used in war or to prevent 
war; and our space program is a cold- 
war weapon.” He added: 

“. . . if this key point could be ac- 
cepted by the scientists on the one 
hand and the military on the other, 
then we as a nation could establish a 
space program which would quickly re- 
establish our technological position in 
the world. At the same time, the 
scientists would be able to conduct the 
scientific exploration, and the military 
would be in a position to exploit pos- 
sible military applications of space.” 

Dr. Pickering said there is an increas- 
ing tendency for military applications 
to dominate the space picture, adding 
that this is unfortunate from the stand- 


Single Space Agency Proposal 

Philadelphia— Hilliard W. Paige, general manager of General Electric 
and Space Vehicle Department, called last week for combining the civ 

Paige, speaking before the Philadelphia Chapter, National Society of Engineer 
said that, if present trends continue, the U. S. "ill lose its over-all scientific lead- 
ership to the Soviet Union within 10 ye 
afterward. He suggested the following framework for the U.S. space program: 

• "Immediately combine existing space and missile programs under a single agency. 

defeating. 

• “Increase significantly the funds available to that agency. I have been told 
the figure for Fiscal 1961 might well be Si 5 billion to S50 billion for defense, sp 
atomic energy and science. 

• “Raise the pri 
The contest for 
been forgotten. 




against 


the i 


vailablc t 


rational end of this program unequivocally under military, not 
Paige said the exploration of new frontiers has historically been 
e military and that there is an "abundance” of military leadership 
he combined agency. 
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point of the U. S. international position 
and so far as support of the total space 
program is concerned. 

Both programs, he said, must com- 
pete for scarce manpower, facilities and 
dollars and, because of the high cost, 
unnecessary duplication and competi- 
tion should be avoided. The answer, 
he said, is to require a “truly unified 
national space program" with greater 
coordination and cooperation between 
NASA and the Defense Department. 

Dr. Pickering told the committee 
that the unified program responsibility 
should be given to NASA for funda- 
mental research, development and ex- 
ploration, with a military applications 
group looking for ways to exploit mili- 
tary possibilities resulting from the ex- 
periments. 

A different view was expressed earlier 
by Maj. Gen. John B. Mcdaris (USA, 
ret.), former commander of the Army 
Ordnance Missile Command. 

Medaris called for a unified command 
of the national space program within 
the Defense Department. He said each 
service should be fully rqarcscnted 
within, and dependent upon, the com- 
mand and feel the compulsion to sup- 
port it. As a result, he said, the avail- 
ability of various supporting elements 
of the services to back the effort would 
be assured. 

"In order to assure adequate atten- 
tion to the scientific side of space ex- 
ploration," Mcdaris said, “the scientific 
community should be represented at 
tire command level, thus aligning indi- 
vidual and national objectives." 

Dr. Seifert told the committee that 
one of the weaknesses in planning the 
space program lies in the absence of a 
“dearly defined national policy on 
space. One day space is regarded as the 
key to the nation’s survival, the next 
as an expensive gamble which is largely 
irrelevant to our national destinies.” 

Planning and funding of space proj- 
ects are affected critically by “these 
oscillations of opinion," he said, "often 
in a damaging fashion. We as a nation 
should decide, first of all, how impor- 
tant we feci space to be and then be 
prepared to act upon the consequences 
of a decision." 

Funding, Dr. Seifert said, has been 
"conspicuously deficient in the field of 
basic research. More funds arc badly 
needed in this area. Furthermore a 
short-term funding structure is incon- 
gruous with the nature of fundamental 
research. The length of the funding 
should be determined by the nature of 
the project, not by arbitrary fiscal 
dates,” he suggested. 

As for technical goals, Seifert said 
emphasis should be given first to high 
performance vehicles and povverplants 
which require 5-to-10 years' lead time, 
without which major exploratory' work 
cannot be carried out. These, he said, 


include 1 million lb. recoverable boost- 
ers, medium scale rockets using new 
energetic propellants, nuclear rockets of 
100,000 lb. thrust and up and electri- 
cal propulsion rockets of about l/10th 
lb. thrust. 

Dr. Arthur said that while the U. S. 
earth satellite exploration program ap- 
pears well in hand, a more rapid rate 
of development of the planetary probe 
program appears to be warranted. 

He said that, while some advance 
planning is in progress at present in the 
manned satellite field, “it is felt that the 
lack of strong support for a substantial 
follow-on program to Project Mercury 
is a definite gap in our present space 
program.” 

At the same time, Dr. Arthur told 
the committee that all agencies engaged 


Washington— Civil Aeronautics Board 
said last week it has found evidence 
that dynamite touched off by a dry cell 
battery exploded inside the fuselage of 
the National Airlines DC-6B which 
crashed Jan. 6 near Bolivia, N. C. (AW 
Jan. 11. p. 39; Jan. 18, p. 37). 

Testifying before the Senate Avia- 
tion Subcommittee last week, CAB 
Chairman James R. Duffec said the 
dvnamitc explosion occurred in the vi- 
cinity of the seat occupied by Julian A. 
Frank, a passenger who had insured 
himself for more than SI million. 

Durfec emphasized “that the state- 
ment I have here today represents an 
interim report to this committee . . . 
and in no means should be taken as a 
determination of probable cause . . .” 

Durfee told the committee that small 
pieces of steel wire, cloth fiber and 
“black deposits," later found to be 
manganese dioxide used in dry cell 
batteries, were found deeply imbedded 
in Frank’s body. Manganese dioxide 
also vvas found on other pieces of the 
interior of the aircraft, and a number 
of foreign objects were found im- 
bedded in the aircraft's carpeting. 

Durfec noted that Frank's body and 
several large fuselage and cabin interior 
fragments were found 20 mi. from the 
location of the main structure of the 
airliner. Frank's body vvas not found 
until three days after the accident. 

The chairman said the DC-6B has 
been reconstructed at Wilmington, 
N. C., and most of the pieces of wreck- 
age have been photographed where they 
fell. The airliner’s four engines have 
been disassembled by CAB investigators. 
Examination of the engines thus far has 
disclosed "no malfunction that could 
have caused the accident, and, at the 
same time, it was determined that there 
had been no in-flight propeller failure.” 
Durfee said. 

The CAB chairman said there had 


in space exploration should make a bet- 
ter effort to keep the public informed 
of the implications and serious problems 
of space technology . "In addition," he 
said, “the impact of a bigger and 
bolder program in space on the public 
in terms of the financial support and 
technical manpower that must be 
given to these programs should be em- 
phasized now." 

Dr. Arthur did not take a stand as to 
where control of the space program 
should be placed— either all civ ilian, all 
military or any of the other plans sug- 
gested. He added, however, that “any 
of the several plans for achieving space 
flight and advancing space technology 
can be realized, provided we have 
strong leadership at the top. This is our 
biggest problem in this regard.” 


been a “catastrophic" failure of the 
DC-6B’s outer skin toward the right 
front side and that the skin and cabin 
fragments found near Frank's body at 
Kure Beach, N. C, corresponded with 
those parts located in the cabin wall 
near the point where Frank is believed 
to have been seated. 



Durfee Cites Explosion Evidence 
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Missiles Do min ate Construction Budget 


Washington-More than half the 
5676 million in new construction proj- 
ects requested by Air Force for Fiscal 
1961 will go into the building of opera- 
tional missile site facilities. 

USAF Secretary Dudley C. Sharp 
told the House Armed Sendees Com- 
mittee that 5342 million is being re- 
quested for missile facilities, of which 
S281 million is scheduled for the dis- 
persal and hardening of Atlas, Titan 
and Minutcman intercontinental bal- 
listic missile sites. Here is a break- 
down of the Air Force Fiscal 1961 con- 
struction authorization requests: 

• Strategic forces— S 378.8 million, or 
56% of the total. 

• Air defense-S 127.8 million. 18.9% of 
the total. 

• Air dcfensc-S 127.8 million, 18.9% of 
the total. 

• Tactical forces— S24.4 million, 3.6% 
of the total. 

• Military air transport— S6.6 million, 
1 % of the total. 

• General support— SI 20.7 million. 

17.9% of the total. 

• Unforeseen construction— SI 7. 5 mil- 
lion, 2.6% of the total. 

Additional Funds 

While funds for new projects are 
set at S676 million. Sharp said the Air 
Force also will ask Congress for other 
authorizations that would bring the total 
to S738 million. Additional funds 
would include S50 million for increases 
in prior authorizations, S4.5 million for 
the Air Force Reserve and S7.2 million 
for the Air National Guard. 

The S50 million increase in prior 
authorizations would provide additional 
construction needed in connection with 
the increase in Atlas squadrons from 
nine to 1 3. the Air Force said. 

Fiscal 1961 requests will provide for 
construction projects at 109 major in- 
stallations, of which 77 will be in the 
50 states at a cost of $229.5 million and 
32 outside the U.S. at a cost of 5105 
million. 

Of the $105 million to be spent out- 
side the U.S., $1 million is scheduled 
for U. S. territories and possessions, 530 
million for projects in Canada which 
directly contribute to joint continental 
defense and the remaining 574 million 
for projects in foreign countries outside 
North America. 

I fere is the construction status of the 
three ICBMs as outlined by the Air 

• Atlas— Construction has been com- 
pleted or is under way on seven of the 
first nine squadrons. Work on the other 
two has been advertised for bids. The 
additional four are now under design 


and scheduled for contract this summer. 
New projects for the Atlas provide for 
minor additional facilities such as test 
and training facilities and short lead 
time technical support items for the 
previously programed operational 
squadron sites. This, along with prior 
years’ authorization for the remaining 
four, will substantially complete the 
construction under present program 
objectives. 

• Titan— Major portion of the amount 
requested will provide facilities for four 
additional operational squadrons, bring- 
ing the total to 10. Authorization for 
the remaining four. 11 through 14, will 
be requested next year, the Air Force 
said, although this year's request will 
provide funds for advance site prepara- 
tion for these four. Construction has 
begun on three of the first six squadron 


sites, and two more are under contract 
with work scheduled to get under way 
shortly. The first six squadrons employ 
an elevator in each of the 155-ft.-decp 
underground silos to lift the missile to 
an above-ground firing position. Seventh 
and subsequent squadrons will be capa- 
ble of firing directly from the silo. 

• Minnteman— Fiscal 1961 construction 
program includes authorization to build 
facilities for the first two operational 
squadrons plus additional silos for test 
and training and advance site prepara- 
tion for squadrons which USAF’ hopes 
will be approved under the Fiscal 1962 
program. The Minuteman also will be 
dispersed in underground silos and will 
be capable of launching from the silos. 

Fiscal 1961 Air Force construction 
authorization requested for other proj- 
ects includes: 


Department of the Air Force 
Fiscal Military Construction Authorization 
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• Satellites— SI 7.1 million for Samos 
reconnaissance and Midas early warn- 
ing satellites. Construction planned in- 
cludes launchers, technical support fa- 
cilities and tracker and readout stations 
in both the U.S. and overseas locations. 

• Strategic bomber and tanker facilities 
—549.8 million, including conversion of 
an existing B-47 base to provide for an 
additional B-52 squadron dispersal loca- 
tion at March AFB, Calif. It also pro- 
vides for additions to existing aircraft 
maintenance docks and armament and 
electronics shops which are needed to 
increase the quality and level of main- 
tenance. Another major project is a 
runway and taxiwav replacement at Fair- 
child AFB, Wash., where existing pave- 
ments are failing under sustained B-52 
operations. It also provides for mission 
training facilities and smaller opera- 
tional and support projects at various 
bases. 

• Strategic support-S30.7 million for 
additional hardening facilities at combat 
operations centers and other opera- 
tional and support facilities not asso- 
ciated solely with a single weapon sys- 
tem or objective. 

• Defense missiles— 526 million to pro- 
vide an additional Bontarc surface-to-air 
defense missile site, bringing the total 
to 1 6, and to provide additional Bomarc 
B launchers at 10 of the previously 
programed sites. 

• Fighter interceptor facilities— 513.2 
million for construction of operational 
and maintenance facilities for all- 
weather supersonic F-lOls, F-102s and 
F-106s. About 58 million of these fa- 
cilities is proposed to be constructed at 
Alaskan bases. 

• Aircraft control and warning— 537.7 
million is requested to provide expan- 
sion and improvements in the radar 
warning systems. Half of this is for the 
erection of towers and supporting struc- 
tures at primary radar sites to house 
new, more powerful and longer-rangc 
radar types and additional electrical 
power required to operate the equip- 
ment. Another S8 million will be used 
to build gap filler sites to improve 
coverage in the North American warn- 
ing system while the remainder is for 
support and personnel facilities at a 
number of existing radar sites. 

• SAGE— S3 5.1 million of which a 
major portion will be used to complete 
construction of the last four centers. 
The balance is for ground-to-air trans- 
mitters and receivers and operations 
building additions at radar sites to pro- 
vide for automatic processing and trans- 
mission of data from the sites to the 
SAGE system. 

• Air defense support— SI 3.8 million for 
operation and support facilities related 
to more than one defense weapon sys- 
tem at various Air Defense Command 
bases. 

• Tactical missiles— S17.9 million, of 
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which a major portion will provide 
hardened facilities for the Mace missile 
units at overseas locations. 

• Tactical aircraft— S3.2 million for oper- 
ational and aircraft maintenance facili- 
ties in support of tactical fighter, tanker 
and transport aircraft. 

• Tactical support— S3. 3 million for vari- 
ous support facilities at Tactical Air 
Command bases. 

• Military air transport— 56.6 million 
for operation and support facilities re- 
lated to Military Air Transport Service 
operations and photo mapping and 
charting activity, including a S3.2 mil- 
lion project to provide working and 
equipment space at the St. Louis Aero- 
nautical Chart and Information Center 
required for new intelligence functions. 

• Research, development and test— 
S26.9 million, which includes 510.5 
million to provide a propulsion engine 
test cell to test large thrust rocket en- 
gines under high altitude conditions at 
the Arnold Engineering Development 
Center, Tullahoma. Tcnn. Other proj- 
ects arc S2.7 million for an electronics 
interference reduction laboratory at 
Stockbridge Test Annex, N. Y.. S1.6 
million for a laboratory at Kirtland 
AFB, N. M., to perform research in 
high altitude nuclear phenomena, and 
$2.3 million for additional facilities 
supporting missile test activities at the 
Atlantic Missile Range. 

• Training and education— 522.7 mil- 


USAF Altimeter 

Washington— Air Force has been 
charged with discouraging the advance- 
ment of mechanical altimeter technol- 
ogy by channeling its business to one 
company— Kollsman Instrument Co.. 
Elmhurst. N. Y.-and resisting com- 
petitive proposals of other firms in the 
field in a report filed bv the Senate 

The committee's finding is based 
upon a case study of Acrosonic Corp., 
of Clearwater, Fla., and the harass- 
ments it allegedly encountered in bid- 
ding for USAF orders against Kollsman. 
Committee hearings were held in March 

Aerosonic was organized in Cincin- 
nati in 1953 by H. J. Frank, as a manu- 
facturer of flight instruments. It moved 
to Clearwater in 1956 and employs 105 
persons. 

Until the congressional investigation 
resulted in a change in USAF’s ap- 
proach, the committee said in its report 
that “the Air Force has been content 
with one supplier of altimeters, al- 
though it. with evident reluctance, suf- 
fered a second source, in the form of 
Acrosonic. 

“Through the vears. the Air Force 
took no purposeful steps, except per- 


lion. Major projects consist of addi- 
tional technical training facilities to 
provide training in new skills needed 
for operation and maintenance of mod- 
ern space systems, airfield pavements 
and aircraft maintenance facilities at 
Perrin AFB, Tex., to provide addi- 
tional capability for advanced inter- 
ceptor pilot training in Convair F-102 
aircraft. 

• Depot operations— S 1 0.7 million. Ma- 
jor items include modification of exist- 
ing industrial type structures at Health 
Maintenance Annex, Ohio: maintenance 
of the inertial guidance systems for 
various missiles, and performance of 
extremely precise standards calibration, 
inspection and test of precision meas- 
urement equipment. 

• Overseas forces— 551.6 million. Of 
this, SI 3.4 million is to provide essen- 
tial strategic communications links in 
the North Atlantic and Middle East, 
Another 55 million is for additional 
facilities at a Middle East North Atlan- 
tic Treaty Organization base to permit 
USAF tactical aircraft operations on a 
rotational basis. 

• Headquarters USAF support— S3.8 
million for construction at Andrews 
AFB near Washington. D. C. This pri- 
marily relates to the move of flying 
activities from Bolling AFB and Wash- 
ington National Airport to Andrews 
AFB, providing additional facilities to 
complement construction under way. 


Policy Scored 

haps conversationally, to encourage in- 
strument manufacturers to become sup- 
pliers of altimeters. 

“This reliance on one major supplier 
has limited improvements in the design 
and performance of altimeters, with the 
result that the art of altimetry has 
lagged seriously behind requirements of 
modern high-altitude military and civil- 
ian aircraft." 

Prior to the entrv of Aerosonic into 
the flight instrument field in 1953. the 
onlv source of mechanical altimeters for 
military and civilian planes since 1944 
had been Kollsman, the committee said. 

The committee urged USAF to con- 
sider “a research and development crash 
program aimed at improving the art of 
altimetry. That this program should be 
given prime priority needs no further 
endorsement than the knowledge that 
all military and civilian pilots arc keenly 
conscious of the present inadequacies 
of available altimeters.” 

USAF has “acknowledged” its "defi- 
ciencies" and taken definite steps to 
broaden the procurement base of altim- 
eters. the committee said. It pointed 
out that on a recent order of 7,452 al- 
timeters. 73 companies were solicited, 
proposals were received from 7 concerns, 

33 


4 of which were considered technically 
satisfactory by USA]' . 

On this order, the committee said 
the Air Fora- also broke down the pro- 
curement, so that bids might be sub- 
mitted on 100%, 75%, 50%, or 25% 
of the total amount, thus opening the 
competition to small concerns. Aero- 
sonic received 50% of the procurement, 
and the committee said the first 12 
altimeters submitted by the company 
have passed rigid USAF tests. 

The committee recommended that 
the Air Force "continue to tighten its 
altimeter repair and maintenance pro- 
cedures, with emphasis on the establish- 
ment of rigid standards for overhaul 
and testing." Until the committee’s 
hearings last year, the report said “no 
records were kept by the Air Force 
identifying the repair shops which re- 
worked malfunctioning altimeters, with 
the result that slipshod repair work 
could not be traced to the offending 
contractor.” 

Pan American Studies 
Jet Star Lease Plan 

New York-Pan American World Air- 
ways hopes to take delivery in early 
1961 of 1 5 to 20 Lockheed JetStar ex- 
ecutive transports for lease to corporate 
customers, pending Civil Aeronautics 
Board approval of the airline’s plan to 
form a subsidiary for the purpose. 

Pan American filed the request this 
month with CAB. Plan involves long 
term leases, probably with purchase 
clauses, covering the aircraft and var- 
ious services such as major airframe and 
engine overhaul, crew training, interior 
design assistance, and technical advice. 
The operation would be performed by 
an as yet unnamed subsidiary of the air- 

Pricc of the JetStar with four Pratt 
& Whitney JT12A-6 turbojets and ex- 
ecutive interior is about SI. 2 million. 
Prototypes of the rear-engined jet trans- 
port were fitted with two Bristol Or- 
pheus 6,000-lb.-thrust engines, but only 
the four-engined version with Pratt & 
Whitney engines is now planned for 
production (see p. 95). One prototype 
has been fitted with 3,000-lb.-thrust 
[T12A-6s and is expected to fly in the 
four-engined configuration next month. 
First production model is expected off 
the line next fall, with first deliveries 
in January, 1961. 

All-British Satellite 
Program Is Planned 

London— Britain's Ministry of Avia- 
tion appears optimistic about prepara- 
tions for setting up an all-British satel- 
lite program. 

Britain probably could place a 


‘Unknown’ Satellite 
Tentatively Identified 

Washington— "Silent” satellite now in 

crcr V” launched last Aug. 13. Defense 
Department said last week. "Refined 
analysis of radar returns" indicate the 
object has a cross section “consistent 
with” the 2-ft. length and 3-ft. dia. of 
the capsule, which separated Aug. H 

re-entered, the Department said. 

The object is in an orbit with an 
apogee some 500 mi. higher than that 

(AW Feb.' 22. p. 38, but Defense said 
the 1,300 to 1,400 fps. impulse of the 
capsule's rctrorockct was enough to pro- 
vide that orbit. Further analysis of ex- 
perimental satellite surveillance tracking 
records revealed that the object was be- 
ing tracked as far back as last Aug. 14. 
Expansion of the Navy -operated Spasrrr 
satellite detection fence, which belatedly 
discovered the satellite in late January, 
now is expected to be undertaken on an 


space-stabilized satellite in orbit by the 
mid-1960s, a ministry official told Parlia- 
ment. The satellite would weigh be- 
tween 1,000 and 2,000 lb., travel at an 
altitude of 200-300 mi. and provide a 
platform for astronomical observation. 

Launcher would be a combination 
of two vehicles— Blue Streak, the long- 
range (3,000 mi.) military missile so far 
untested in flight, and Black Knight, 
the test rocket already fired successfully 
five times. A small second-stage rocket 
“which presents no great technical dif- 
ficulties” would be added. 

Two other space projects also are 
under consideration, said the aviation 
minister. One would involve an un- 
stabilized satellite of several hundred 
pounds. It would orbit at 8,000-12,000 
mi. to investigate the earth’s at- 
mosphere, radiation and magnetic field. 
The other project would call for a 50-lb. 
satellite designed to orbit at 100,000 
mi. apogee and investigate properties of 
the sun’s atmosphere. 

News Digest 


Military Products Division of Ameri- 
can Standard Corp. (see p. 81) has been 
acquired by Northrop Corp. as the Pre- 
cision Products Department of its 
Nortronics Division. 

Martin Bullpup air-to-surface missile 
configuration will be developed to han- 
dle interchangeable nuclear and conven- 
tional warheads, under a S4.5 million 
USAF contract awarded last week. 


Initial launch of a test vehicle for the 
Army-Martin solid-propellant Pershing 
tactical missile (AW Feb. 22, p. 39) was 
made from Cape Canaveral, Fla., late 
last week. Range of the flight, in which 
only the first of the vehicle’s two stages 
was ignited, was approximately 20 mi. 
Primary purpose of the test— to achieve 
proper ignition of the first stage and to 
put the vehicle into a ballistic trajectory 
—was accomplished. The 32-ft. test vehi- 
cle was similar in size, shape and weight 
to the final version of the Pershing 

Sperry Gyroscope Co. scientists have 
generated high frequency (700-2,000 
me.) electrical energy with’ an oscillator 
using gyroelectric plasma. System could 
have space communication uses. 

Lockheed Aircraft Corp. has acquired 
Colby Steel and Manufacturing. Inc., 
of Seattle, and Colby Crane and Manu- 
facturing. Ltd., of Vancouver, B. C. 
Colby Steel and Crane produces cranes, 
elevators, hoists and other materials 
handling equipment. Colby will oper- 
ate as a wholly-owned subsidiary of 
Lockheed under the administration of 
the Puget Sound Bridge & Dry Dock 
Co., acquired by Lockheed last year. 
Acquisition includes a subsidiary of 
Colby Steel, Eagle Manufacturing’Co., 
of Seattle. 

Curtiss-Wright Corp. cut its dividend 
last week for the second time in six 
months. Reporting earnings of S 1 4.- 
302,858 for 1959 compared with S25.- 
053,382 the year before, the company 
dropped its quarterly payment from 371 
cents to 25 cents. Sales declined from 
S38S million to S329 million. As in the 
case of its dividend cut last fall from 
62f cents following announcement of a 
new engine developed in conjunction 
with NSU of Germany, the company 
revealed another new product this time, 
a glass fiber and steel propeller for 
VTOL applications. Market reaction 
to the dividend cut was a S4 fall in the 
price of the company’s common stock. 

Pan American World Airways is 
scheduled to begin Boeing 707 turbo- 
jet service from Seattle to Fairbanks, 
Alaska, tomorrow on a four flights per 
week basis. The 707s will offer de luxe 
class and first class seating configura- 
tions at S250 and SI 98 round trip re- 
spectively. Between Apr. 15 and May 
31, a special 14-day round trip excur- 
sion fare of S14S.50 is expected to be 
available. 

Republic Aviation earned 53,386,000 
in 1959 on sales of 5197,760,000, pre- 
liminary figures indicate. Earnings 
dropped Sl.734,901 under the previous 
year, when sales were 5218,547,879. 
Backlog is S51 1 million. 
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Collins VOR systems provide highly accurate, reliable 
navigation service for any type aircraft. The proof of 
Collins dependable VOR performance is the more than 
33,000 system installations in military, business and 
commercial aircraft — single engine to trans-continental 
jet. Each system is backed by Collins’ 12 years of 
specialized VOR design and manufacture experience. 
Choose your navigation receiver from the 
Collins line of quality VOR systems — one to fit 
your flying requirements. 




ing between 108.0 - 135.9 me for r 


51R-4 Navigation Receiver 

A single case unit, the 51R-4 provides 
complete navigation and communication 
receiver service utilizing 880 channels 
with 50 kc spacing between 108.0 - 151.95 
c. Weight: 24 lbs. 


VOR-lOl 

The 51X-2 VHF Receiver is combined 
with the 344B-1A VOR/LOC Instrumen- 
tation Unit to provide complete VHF fre- 
quency service. The 51X-2 features 880 
channels with 50 kc spacing between 
108.0 - 151.95 me. System Weight: 23 lbs. ply). Deli 


Most popular full servici 

VOR-102 

Utilized where RMI service is not de- 
sired, the 51X-2 VHF Receiver is con- 
nected with the 344A-1 VOR/LOC In- 
strumentation Unit for course selection, 
cross pointer and flag services. System 
Weight: 19 lbs. 

Lightweight Standard 
Navigation System 
The panel mounted 51X-3 VHF Receiver 
combined with the 344A-1 VOR/LOC In- 
strumentation Unit provides the same 
services as the VOR-102. The 51X-3 fea- 
tures 190 channels with 100 kc spacing 
between 108.0- 126.9 me. System Weight: 
11.75 (18.25 lbs. with 51X-3 power sup- 




'craft and back-u| 


e for light t' 


on the Lightweight NAV/COMM system 

The 344D-1 VOR Instrumentation Unit 
is combined with the 51X-3 VHF Re- 
iot de- ceiver for Left-Right VOR/LOC indica 
reciprocal bearing, To-From infot 
ion and VOR course selection. Sys 
Weight: 5.15 lbs. (11.9 lbs. with 51X 
mpply) . Designed for single en 


Lightweight Deluxe 
Navigation System 

The panel mounted 51X-3 VHF Receiver 
and the 344B-1A Instrumentation Unit are 

services. System WeightT P 15.75 lbs!' (22.25 
with 51X-3 power supply). Full 190 chan- 
nel service for medium and heavy twins. 





GREAT LONDON AIR RAID SCARE 


“The warning came through about 10 a.m., and I at once left 
the ground and climbed my Sopwith Pup towards the Thames. 
A signal on Bekesbourne aerodrome told me Huns were in the 
London area. Over Southend at 16,000 ft., I discerned big 
machines in good formation flying east. As they passed, I dived 
on the rearmost machine which bore the letters KA, and fired 
a drum at close range. I put on a new drum and dived from the 
Hun’s right rear to within 300 ft., when I swerved to his rear left, 


closed to 50 yards and finished my drum. I zoomed away, but 
the Hun still appeared to be O.K. Then I put on my last drum 
and repeated my manoeuvre. My tracer bullets struck all about 
his fuselage and wings, but caused not the desired effect. With- 
out ammunition, I flew abreast of the Gotha at 200 yards making 
faces at him. The Hun finally put a good burst through my 
machine, so I flew away from the KA Gotha, whose gunner I 
decided was a very nasty man!” 


Such was the report of his action o 
July 7, 1917 by Major James T. McCud- 
den, who was to become the deadliest 
shot of all British aces with 57 kills. 

The appearance of Gotha G. IV heavy 
bombers over England marked the sec- 
ond phase of Germany’s attempt to cre- 
ate panic in the country. The first air 
raids began in the evening of January 
19, 1915, when Zeppelins L.3 and L.4 
flew over Yarmouth and King’s Lynn 
Zeppelin raids continued for the next 
two years doing only sporadic damage. 
Yet they ultimately forced the Home De- 
fence to tie down 17,341 anti-aircraft 
troops and 12 R. E C. squadrons with 
110 planes — all desperately needed on 
the Somme. 

As the Zeppelins proved vulnerable to 
bad weather, anti-aircraft fire and fighter 
planes, the German High Command 
turned to long-range bombers. The finest 
of these was the three-seater Gotha bi- 
plane Built by Gothaer Waggonfabrik, 
a.G. Types ranged from the G. I to the 
G. X, but the G. IV was used primarily 
for the London raids. Powered by two 
i60 hp Mercedes motors driving pusher 
airscrews, the G. IV had a maximum 
speed of 87.5 mph at sea level. 

On May 25, 1917, the Germans 
launched the first massed Gotha attack 
on London, but weather prevented them 
from reaching the city. On July 7 came 
the daylight raid by 22 Gothas which 
dropped 72 bombs, killing or wounding 
594. It was this flight that McCudden 
attacked as it flew back to Belgium with- 
out losina a Diane or a man. 


Wanted: a better word 

that means the same thing 
reliability used to mean 

before it became “ reliability 1 * 

“Reliability” doesn't mean a thing . . . not 

Repeated use has debilitated the word by 
eroding its meaning. In short, “reliability” 
is worn out, the victim of overexposure. If 
you doubt it, count the number of times the 
word is used between the covers of this 
magazine. 

What can be done about it? 

That’s a problem for the wordsmiths. 

Ours haven’t been able to come up with 
anything that means what “reliability” used 

So we’ll continue using the word, but we 
hope that next time you hear someone from 
Leach say “reliability” you’ll remember it’s 


Raids by the Gothas continued until 
May, 1918. Actual casualties and damage 
of the 52 aerial raids on England had 
been tactically unproductive, but there 
had been a deep psychological effect. 
Many would remember when, in 1939, 
they again watched searchlights probing 
the heavens for planes bearing the black 


just our way of saying: 

“For over 40 years, we’ve been making 
things that work the way they’re supposed 
to, where they’re supposed to, when they’re 
supposed to, and for as long as they’re 
supposed to!’ 


Heritage of the Air 

One of the most inspiring chapters in the 
history of technical evolution is the story 
of the men and flying machines of World 
War I. It is the highly personalized story 
of brave men — and the wood, wire, 
linen, and rudimentary technologies that 
converted manpower to airpower. Today, 
Leach Corporation celebrates its 40th 
year in electronics with the presentation 
of this Heritage of the Air series. 


For power conversion systems, electronic 
subsystems and electromechanical com- 
ponents to meet the requirements of the 
space age . . . 


► LOOK TO LEACH 


Technical Director for Heritage of the Air 
is Major Kimbrough S. Brown, USAF. 


LEACH CORPORATION, 18435 Susana Road, Compton, California 


AIR TRANSPORT 


National Product Keys Passenger Growth 

Prospects for 14% traffic growth appear strong ; 'thaM Wo^wil^noHx tllc^con? 
trunkline passenger miles may reach 32 billion. ptaccnt year in the labor field that 1959 


Bv L. L. Doty 

Washington— Prospects for a 14'/! growth in trunkline passenger traffic in 
1960 over last year now appear strong, based upon an Aviation Week chart 
detailing the close relationship of revenue passenger miles to the gross national 
product. 

Using a Commerce Department projection of an annual Gross National 
Product of S510 billion by the end of 1960, the chart— prepared from statis- 
tics provided by the Air Transport Assn.— indicates that trunkline passenger 
revenue miles will reach a quarterly rate of 8.08 billion by mid-1960 and an 
annual rate of 32 billion by the end of the year. 


Remarkable showing of heavy traffic 
increases during Januarv in the face 
of a rash of highly publicized airline 
accidents give strength to the promising 
forecast brought out in the chart's pro- 
jections. Revenue passenger miles last 
month reached 2.41 billion-a figure 
that has been topped in only two pre- 
vious months in airline history. 

Opinions within the industry vary 
slightly as to the full significance of 
the chart, but a growing number of 
airline analysts and economists arc be- 
ginning to rely heavily upon this type 
of projection as the most reliable means 
of forecasting traffic growth on a short- 
term or one-year basis. This group also 
points out that the increasing im- 
portance of trunkline revenue passenger 
mile figures to the general economy 
now warrants their use as a factor in 
any wide-scale analysis of business 
trends. 

Economic Facts 

Here are a few of the economic facts 
revealed in studies of the chart: 

• Airline traffic periodically diverts from 
general economic trends. This may be 
due to industry strikes, as in the "case 
of the third quarter of 1954 and the 
fourth quarter of 195S, or to airline 
accidents, as in the third quarter of 
1956 which followed the midair col- 
lision over the Grand Canyon in June 
of that year. 

• Airline activity normally docs not 
react sharply to short-term disruptions 
of the economy. Industry traffic held 
firm during the steel strike while the 
railroads arc attributing 1959’s decline 
in earnings directly to that strike. Air- 
lines, such as Capital and Alleghenv 
whose routes serve the high density 
traffic of the steel areas, will show a 
reaction to the strike, but the effect 
on the airline industry generally is im- 
perceptible. 


• Airline passenger traffic remains rela- 
tively stable during periods of general 
economic recessions. In the 1954 re- 
cession. the GNP dropped below the 
peaks reached in 1953. but the level 
of airline traffic did not decline in ab- 
solute terms, although it did fall below 
its trend as shown by the chart. In 
the 1958 recession, airline traffic in 
some months dipped slightly below its 
1957 level, but the decline for the 
entire year was a bare 3%. The GNP 
receded sharply in 1957. 

Enthusiasm Off Slightly 

Generally, most economists are still 
holding to earlier predictions that 1960 
will be a boom year. However, the 
enthusiasm which existed at the turn 
of the year has been toned down 
slightly by the relatively slow pace of the 
economy during January. 

Nevertheless, the forecast of a S510 
billion GNP by the end of the year has 
not been adjusted and a number of 
analysts arc now saying that the steadi- 
ness experienced in January in place of 
a spiraling boom may have precluded 
any possibility of another wave of infla- 
tion which was expected to accompany 
this year s prosperity. 

On these assumptions, revenue pas- 
senger miles can be expected to develop 
as predicted, and the steadily rising 
expense level probably will not be ac- 
celerated by an onslaught of general 
inflation. As it is, most industry officials 
are now geared to meet an impact of 
expense increases that may be greater 
than the estimated 19% expense hike 
experienced last year. 

Labor costs can be expected to climb 
during 1960 since most union contracts 
settled during the troublesome period 
of strikes in 1958 will come up again 
this year for renegotiation. A full re- 
currence of the 1958 difficulties is not 


Costs of introducing jet equipment 
will be especially high this year, since 
such expenses as pilot training and me- 
chanic indoctrination arc not normally 
capitalized or amortized over several 
fiscal periods but are usually absorbed 
at the time the cost is incurred. As 
previously pointed out (AW Dec. 14. 
p. 39), long-term interest costs and 
depreciation expenses wall be unusually 
high this year. 

Many Variables 

It is not entirely fair to attempt a 
prediction of revenue trends with any 
fine degree of accuracy by relating the 
passenger revenue mile factor to gross 
intake because of the many variables 
involved in pricing the airline product. 
Only passenger traffic can be considered 
in any study of airline revenues since 
cargo revenues— historically representing 
only a small fragment of over-all 
revenues-has declined consistently in 
the past five years in its ratio to pas- 
senger revenues even though freight 
volume has increased over the same 
period of time. 

Key to the revenue picture this vear 
—and the most pivotal of all variables— 
is the forthcoming decision in the 
Civil Aeronautics Board General Pas- 
senger Fare Investigation. If a rate 
rise is granted, most carriers wall file 
tariffs to take advantage of the author- 
ized increase. 

At the same time, the rate pattern 
will be further affected by fare adjust- 
ments designed to offset seasonal 
traffic declines which arc not shown by 
the GNP chart. Capital already has 
taken a step in this direction with a 
seasonal summer rate it proposes to 
introduce between New York and most 

In addition, jet surcharges may be re- 
moved this year, either through a CAB 
suspension or through competitive pres- 
sure. The jet surcharge last year served 
as a major factor in bolstering revenues 
of jet operators since it represented an 
approximate 6% increase on transconti- 
nental fares. 

Another unpredictable variable is the 
erosive effect the trend toward more 
coach seat miles will have on over-all 
revenues. At present, most major car- 
riers are taking a second reading of their 
coach commitments although there are 
no visible signs as vet of any major 
retrenchments in aircoach scheduling. 
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Since the GNP chart is a mechanical- 
type projection, the forecast does not 
reflect these variables. For example, in 
projecting revenue passenger miles in 
their relationship to the GNP, no 
thought is given to claims that the at- 
traction and public popularity of jets 
has generated new traffic and thus 
launched a new period of air travel 
expansion. 

Jet Factor 

Last year’s traffic growth— 16.7% in 
revenue passenger miles over 1959- 
gives some credence to these claims, 
but it is still too early to analyze ac- 
curately the full effect jet sendee has 
had in opening new markets or invading 
those now served by surface transpor- 

Despite these variations, always pres- 
ent in any forecast, the chart has 
proved itself an accurate forecaster of 


has served as a reliable guidepost in 
analyzing traffic patterns against traffic 
trends and the general economy. In 
addition, it has proved of value in the 
projection of available seat miles in ac- 
cordance with general market fluctua- 
tions 

Seasonal Changes 

The chart should not be interpreted 
to show that seasonal traffic trends will 
not dip sharply for short periods of 
time when the GNP remains firm 
or even rises. Airline traffic decidedly 
docs fluctuate in this manner through- 
out the year. 

However, trunkline passenger miles 
used in the chart represent quarterly 
data adjusted to remove the effect of 
these typical seasonal variations. This 
adjustment permits comparison of con- 
secutive quarters unobscured by the 


heavy seasonal changes normally experi- 
enced in traffic patterns. 

Gross National Product figures used 
in the chart for each quarter reflect "sea- 
sonally adjusted annual rates" as pre- 
pared by the Commerce Department. 
I'o eliminate the effect of inflation, the 
scries used in the chart is based on 
constant dollars of 1957 value. 

Travel Agent Fare 
Rejected by CAB 

Washington— Domestic trunkline at- 
tempts to offer a 50% fare discount to 
travel agents as a sales incentive have 
been rejected by the Civil Aeronautics 
Board by a three-two vote. 

The Board's disapproval of resolu- 
tions submitted for approval by the Air 
Traffic Conference was criticized 
strongly by the two dissenting members, 
Vice Chairman Chan Gurney and 
G. Joseph Minetti, who favored holding 
full hearings on tho resolutions. 

Urging approval of the ATC resolu- 
tions, which would have provided re- 
duced rate transportation for travel 
agents, as well as free transportation for 
tour conductors, American and North- 
west Airlines and American Society of 
Travel agents told the CAB that adop- 
tion of the fare resolutions would pro- 
mote new traffic by stimulating addi- 
tional interest in domestic air tours. 

In rejecting the request, CAB found 
the resolutions in violation of sections 
of the Federal Aviation Act covering 
discrimination and also contended that 
none of the carriers submitted any 
factual evidence to indicate a justifica- 
tion of the ATC resolutions. 

Although special fares are sometimes 
permitted in cases involving “extraor- 
dinarily important and serious busi- 
ness” matters, the Board said the 
request for approval of the ATC reso- 
lutions failed to meet this test. 

While Gurney and Minetti agreed 
with the majority voters lliat neither the 
airlines or AST A justified their requests, 
they said the ATC resolutions should 
have been brought to a full evidentiary 
hearing, and. ir not heard or granted, 
the CAB should sponsor an amend- 
ment to the FAA Act to permit the 
reduced rates. 

Emphasizing the importance of find- 
ing a means to stimulate traffic to fill 
the industry’s increased seat capacity, 
the two dissenters said they viewed the 
airlines' proposal as a “design ulti- 
mately aimed at stimulation of domestic 
travel” and a step that could aid the 
industry in matching its seat mile 
growth with a comparable rate of traffic 
growth. They added that unanimous 
approval of the resolutions by the ATC 
members should make it necessary for 
the CAB to examine the proposal in 
more detail. 
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Study Cites Possibilities for Subsidy Cuts 




Los Angeles— Substantia] reductions 
in subsidy payments to local service 
carriers can be effected if capital is 
made available for equipment moderni- 
zation and certain restrictive regulations 
arc modified, according to a study com- 
piled for the Assn, of Local Transport 
Airlines. Specifically, the study of 15 
local service domestic airlines conducted 
by the Planning Research Corp. found 
that subsidies, which totaled S57.5 mil- 
lion in Fiscal 1959, can be cut if local 
service revenues arc increased through 
higher load factors, longer stage lengths, 
more efficient equipment and fairer 
distribution of interline revenue. 

The report found that, while subsidy 
has grown in the 10-year period since 
1950 from SI 5 million to 557.5 million, 
the ratio of subsidy to revenue has de- 
clined. In 1950, subside amounted to 
55.9% of local service revenues but 
amounted to onlv 55.6% of total reve- 
nue in 1959. 

The average local airline system is 
relatively weak from the standpoint of 
profits, the study concluded. Specifi- 
cally, it found that low traffic density 
and passenger load factors of the local 
service airlines result in substantially 
less traffic and revenue for each aircraft 
departure than for the trunkline de- 
partures. 

Local service passenger trip length 
is only 195 mi. compared with 626 mi. 
for the trunkline passenger. 

The resultant higher unit costs 
coupled with the low load factors cre- 
ate operating costs per ton mile which 
are more than double those of the trunk- 

In terms of direct operating costs, 
which include costs of operating air- 
craft, progress also has been made. The 
cost per aircraft-hour or per aircraft- 
mile shown by the local service airlines 
compares favorably with trunkline costs 
for similar aircraft. 
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The report shows that in a period 
of more than a decade, the local service 
industry has paid only 525,750 in com- 
mon stock dividends, indicating that 
subsidy is not required because of a 
siphoning of earnings. 

Greatest opportunity for reducing 
subsidy payment volume lies in the 
increase of load factors. Actual load 
factor is now 46.1%, according to the 
report. Load factor required to break 
even is 69.2%, a 25.1 point disparity. 
For each percentage point increase in 
load factor, an additional 2.2 cents of 
revenue per plane mile results, or an 
increase of approximately 51.4 million 


per year in gross revenues for the local 
service industry. 

The report concludes that, if load 
factors are to improve and more nearly 
approach the breakeven point, access 
to greater traffic potential must be pro- 
vided for the local service carriers. It 
added that recommended greater free- 
dom of operation, such as the skip-stop 
authority, will not result in deteriora- 
tion of sendee to smaller intermediate 
points since minimum sendee patterns 
to such points should be required. 

Purchase of more modern, efficient 
aircraft will increase revenues and pro- 
vide faster and better airline sendee 
at lower scat mile costs. Costs of DC-5 
operation at a stage length of 82 mi. 
is 2.5 cents per scat mile. A composite 
of Convair and Martin costs shows a 
level slightly less than two cents per 
mile at a stage length of 102 mi. 

The report recommends that, in the 
interest of reducing subsidy, an investi- 
gation should be undertaken by the 
Civ il Aeronautics Board to determine if 
the local airline share of interline pas- 
senger fares should be increased. Two 
methods of revising present tariff regu- 
lations to bring this about arc suggested: 


London— British government has 
asked the country’s two new airframe 
groups and its two engine groups to 
make design studies for a supersonic 
airliner. 

Minister of Aviation Duncan Sandys 
told Parliament he is awarding separate 
study contracts to the four groups— but 
he emphasized that “when we get the 
results of these studies then there is 
no thought of placing two contracts 
for two supersonic airliners.” 

Reason for awarding the four separate 
contracts, Sandys said, was the belief 
that "in the initial stage, where it is a 
matter of studying the problem, there 
would be an advantage in getting the 
separate views of these firms.” 

The groups involved are Hawker Sid- 
delev and de Havilland. and Vickers- 
Bristol-English Electric on the airframe 
side, -Rolls-Royce and Bristol Siddeley 
on engines. 

Award of the study contracts does not 
mean Sandys has decided that the 
British industry' should develop a super- 
sonic civil airliner entirely on its own. 
He said that as well as investigating 
technical questions— including optimum 
speed— and economic prospects, the 
firms have been asked “to explore the 
possibility of collaboration with suitable 
foreign firms.” 

There is much difference of opinion 
within the industry as to whether the 
British should go ahead on their own 
or in collaboration with the U. S. They 
are admittedly well behind the U. S. 


• Retention of an “originating cost” 
portion of interline tickets by all origi- 
nating carriers. Analysis will be re- 
quired to determine what a fair average 
"originating charge” should be and the 
extent to which present or future inter- 
line passengers originated by the local 
airlines equal or exceed those originated 
by the trunks. Growth rates of local 
carrier passengers clearly exceed those 
of trunkline passengers. 

• Retention of a “commission charge” 
by all carriers based on a percentage of 
gross sales over each other carrier’s sys- 
tem. This concept has been in effect 
for a number of years among bus lines 
of the U. S. All airlines pay a commis- 
sion to travel agents for tickets sold but 
have not paid commissions to one an- 
other, apparently on the theory that 
such commissions would cancel out or 
offset one another in clearing house 
settlements. The wide disparity in rela- 
tive ticket size between the trunklines 
and the local carriers makes it doubtful 
that such an offset occurs between 
these two carrier groups. The average 
trunkline ticket for Fiscal 1959 was 2.6 
times the size of the average local car- 
rier passenger ticket. 


in pertinent knowledge. Bristol’s all- 
steel T.188 is the only research aircraft 
now under development, though 
Hawker Siddeley has had an advanced 
projects group studying supersonic air 
travel for a couple of years. 

As Sands's told Parliament, British 
firms have been in contact with U. S. 
firms in the fields. 

British firms were asked last year to 
consider findings of a committee ap- 
pointed in 1956 by the Ministry of Sup- 
ply. The committee recommended de- 
tailed design work on two supersonic 
aircraft— a long-rango version to cruise 
at Mach 2 and a medium range version 
to cruise at more than Mach 1. 

Although Sandys gave no time indi- 
cations, industry sources report that the 
question is being treated with urgency 
and that studies are due soon. 

British estimates for development of 
a supersonic airliner range from around 
5500 million to around S600 million. 
Sandys gave no indication of what the 
government contribution would be to 
development costs, but it would pre- 
sumably be substantial, in view of 
Sandys’ recent policy statements on 
government support generally. 

Dr. Barnes N. Wallis, designer of 
the Swallow variable-geometry aircraft, 
said at the opening of tho first engi- 
neering materials and design exhibition 
in London that there is an immediate 
need for a new material “which will 
maintain its strength and elasticity at 
temperatures of 500C.” 


Britain Plans Supersonic Study 
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You get there fast by Boeing 707. These jetliners, 
operating under prescribed flight rules, have set records 
in regular passenger service over every major U.S. and 
overseas route. For example... 


The jet that holds these records will get you there fast — 
every day. Next trip, fly aboard the Boeing 707, the jetliner 
that has already carried more than 2,600,000 passengers. 
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Patterson Foresees Trunkline Mergers 


Honolulu— W. A. Patterson, pres- 
ident of United Air Lines, warned last 
week that by 1961 mergers within the 
trunkline industry will be the only solu- 
tion to the financial difficulties many 
carriers will face as the result of grow- 
ing competition for traffic in major mar- 
kets. He predicted that the necessity 
for such mergers will begin to become 
evident as early as September. 

The 60-year-old executive, here as 
host to a press flight launching United's 
Douglas DC-S scheduled service be- 
tween the West Coast and Hawaii, told 
Aviation Week that the Civil Aeronau- 
tics Board is not yet conditioned to the 
full need for mergers as the only way of 
aserting financial chaos within the in- 
dustry. He said the problems will stem 
from the heavy jet operating cost bur- 
den. which some carriers will not be 
able to carry, and from the high rate of 
available seat miles which the jets will 
generate. 

At the same time. Patterson formally 
announced the purchase of 20 Sud Cara- 
ellc transports, with option on 20 
more, to be powered with Rolls-Royce 
Avon Mark 531 R turbojet engines at a 
cost of S65 million for delivery in the 
spring of 1961. The Caravclle purchase 
will bring United’s total investment in 
turbojet aircraft and spare parts to $383 
million. This includes 40 Douglas 
DC-8s. of which 18 have been deliv- 
ered, and 18 Boeing 720 medium-range 
turbojet aircraft on which delivery be- 
gins this spring. 

Additional Order 

In addition, an order will be placed 
for 40 Boeing 727 transports powered 
by three 10,000-lb.-thrust aft turbofan 
engines (AW Feb. 22, p. 49) which will 
bring the tobil jet investment up to 
$575 million. The order will be placed 
in the early fall if the manufacturer in- 
dicates it will go ahead with production 
of the aircraft. 

Boeing stated earlier that design work 
on the plane has been under way for 
four years and that it could have the 
first models available for service by 1963 
if production were begun now. 

Patterson, who is planning a 1964 de- 
livery date for the 727s if United places 
an order, is convinced that there is a 
market for the airplane. 

Patterson said financing of the re- 
equipment program has been completed 
up to 1964. Methods of financing to 
be undertaken after that time will de- 
pend upon conditions then in money 
markets. He said United has improved 
its equity position substantially during 
the past four years and that earnings arc 
now being applied toward the purchase 
of new aircraft. 



W. A. PATTERSON 


On the subject of mergers, he charged 
that CAB's 1955 policy of strengthen- 
ing weak carriers by expanding their 
routes is directly responsible for the 
strong competition that exists between 
carriers today. He admitted that the 
scramble for traffic in this highly com- 
petitive period could result in a lower- 
ing of fares by some carriers as a means 
of "staving in business" by filling the 
high volume of seats being brought 
about by the jets. 

In this connection, Patterson called 
upon the Board to use “soundness and 
good judgement in passing on any low 
hires” filed as competitive tariffs. He 
said United is ready to match any rates 
introduced by competitors, adding that 
the “position of the bulkhead" separat- 
ing coach from first-class traffic on 
United's jet aircraft “will be determined 
the demands of the traveling public.” 

Patterson feels that the difference be- 
tween coach fares and first-class rates is 
now too wide since, with the split con- 
figuration of the turbojets, each category 
of passenger enjoys the same speed, 
schedule and aircraft model. He urged 
the Board to also study the current rate 
structure once the General Passenger 
Fare Investigation is completed. 
Supersonic Transport Views 

Patterson was quick to argue with 
claims that a supersonic jet transport 
could be placed into practical service 
as early as 1967, stating that such an 
aircraft was at least 12 years off. He 
said technological problems and heavy 
financial undertaking involved stood 
in the way of immediate development 
of the aircraft, adding that the industry 
must pay off some of its current in- 
debtedness supporting present jet fleets 
before it looks to another generation 
of aircraft. 

He said United will put increased 
emphasis on military contracts in or- 
der to utilize the company's fleet of 
Douglas DC-7s. Last year, the airline 
undertook a large volume of charter 
work as a means of maintaining a high 


utilization with its piston-engine air- 
craft in the face of jet competition bv 
TWA and American. 

United has revised its original order 
for 40 DC-8s powered by Pratt & Whit- 
ney J57 engines to include 15 planes 
equipped with the later Pratt &- Whit- 
ney J75 turbojet. First of this model 
was used on last week's press flight 
which flew from New York to Hono- 
lulu in 9 hr. 53 min. and from San 
Francisco to Honolulu in a record- 
breaking time of 5 hr. 27 min. 

United will begin DC-S service from 
the mainland to Hawaii on Mar. 14 
with an initial schedule of six wecklv 
flights from Los Angeles and a like 
number from San Francisco. Begin- 
ning June 10, the airline will operate 
an all-jet fleet on the route with 23 
weekly flights between the mainland 
and Hawaii. 

Passenger Seating 

For its Hawaiian service, United has 
arranged a configuration of 28 first- 
class seats and S9 coach seats. First- 
class cabin includes an eight-seat lounge. 

In designing the DC-S interior, 
United used a full-scale mockup of the 
aircraft’s fuselage to determine the 
best scientific arrangement of cabins, 
lounges and compartments. 

First of the carrier's DC-S fleet was 
delivered in June and service began 
with the J57-powcred aircraft in Sep- 
tember on the carrier's transcontinental 

By January, the fleet, which then 
consisted of 10 DC-8s. had accumulated 
2.3-million flight miles. 

New F-27 Orders 
Planned by Carriers 

Hagerstown, Md.— Quebccair airlines 
of Canada announced plans last week 
to purchase one Fairchild F-27 trans- 
port as an addition to its present fleet 
of three. Sales to other carriers of at 
least 10 of the turboprop airplanes may 
be announced early next month by 
Fairchild Engine &- Airplane Corp. 

Ozark Air Lines says it may increase 
its F-27 fleet from three to five aircraft, 
and negotiations between Pacific West- 
ern Airlines and Fairchild for the pur- 
chase of at least three F-27s have 
reached the final stages. 

Turkish Airlines plans to buy five 
F-27s from Fairchild and five of the 
same model— designated the Friendship 
-from Fokker of the Netherlands. 

The Turkish order boosts F-27 firm 
orders to 83 aircraft. Fairchild said. The 
F-27 now is used by 24 world airlines: 
in addition. 30 Friendships have been 
sold for corporate use. 
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WESTERN AIRLINES the wonderful way to fly 


, . and they don’t cost an extra cent ! Now Champagne Flights are more luxurious than 

ever — faster, too— with new jet-powered Electras. These spacious, quiet airliners provide a 
wonderful atmosphere for Champagne Flight extras like reserved seats, vintage champagne, 

gourmet dining— and all the things that make this kind of travel so “civilized!’ Try it on your 
xt trip between Los Angeles, San Francisco, Portland, Seattle, Salt Lake, Phoenix, Minneapolis. 


TWA May Spark 707, DC-8 Jet Race 


By David H. Hoffman 

New York— Trans World Airlines 
probably will touch off a new coast-to- 
coast speed race on Mar. 1 when it 
introduces the Boeing 707-331 inter- 
continental jet transport on its New 
Yorl^Los Angeles route and advertises 
a 15 to 20 min. time-saving over rival 

Current schedules of TWA, American 
Airlines and United Air Lines-the 
three trunklines authorized to flv non- 
stop from New York to Los Angeles— 
list block-to-block times of 5 hr. 55 
min. westbound and 4 hr. 45 min. east- 
bound. 

Now TWA, in a move calculated to 
win a speed advantage, promises to cut 
these times to 5 hr. 35 min. westbound 
and 4 hr. 30 min. eastbound by using 
the 303,000 lb. gross weight turbojet. 
Maximum Cruise 

TWA will flv the 331 at maximum 
cruise of Mach .84 or .85. United 
Douglas DC-8s on coast-to-coast flights 
and American 707-123s on most route 
segments use a minimum cost cruise of 
Mach ,S2, although American boosts 
this to Mach .84 or .85 on some ‘‘highly 
competitive” but shorter range domes- 

Fucl consumption of the jets, which 
increases rapidly at speeds above Mach 
.82 and limits flight range, probably 
will prevent United and American from 
using maximum cruise power on trans- 
continental trips in an effort to equal 
TWA schedules. Carrying up to 40,000 
lb. more fuel than the DC-S or 707- 
123 and hasing two to three hours 
more endurance even at maximum 
cruise, the TWA 331 can afford to 
trade some operating efficiency for its 
speed advantage. 

Publishing identical schedules from 
September, 1959, when United intro- 
duced DC-8s on its Los Angeles run. 
the three carriers up to now have 
skirted the question of speed in their 
advertising. All realized that unchecked 
competition on the transcontinental 
route would boost fuel and engine 
maintenance costs sharply if the DC-8s 
and smaller versions of the 707 were 
pushed bevond optimum cruise of 
Mach .82. 

Stalemate 

With both aircraft capable of attain- 
ing Mach .90 or .91 in level flight, a 
three-way stalemate prevailed within 
the industry last fall. According to 
TWA, the three trunklines reached "a 
tacit agreement" not to use the super- 
lative "fastest" in their advertising 
copy. 

In January, however. United began 


alluding that its DC-8s enjoyed a slight 
speed advantage over the Boeing 707- 
123s of American and 707-1 31s of 
TWA. “In the area of speed alone," 
President W. A. Patterson wrote in 
United’s employe newspaper, "DC-S 
Jet Mainliners some time ago overcame 
any slight initial competitive disadvan- 
tage. 

“Today, on coast-to-coast flights for 
example, they are as fast or faster than 
707 flights operated at about the same 
time and under similar wind-and- 
weather conditions." 

Patterson’s opinion was reflected in 
a new schedule of United newspaper 
advertising that appeared during the 
week of Feb. 15 in cities across the 
country. 

Stating that “When it comes to 
making real time coast-to-coast. per- 
formance records prove there’s no jet 
faster than United’s DC-S Mainliner." 
the advertisement revived arguments 
among flight crews and airline officials 
over the merits of the 707 and DC-S. 

Latest trunkline performance data 
released by the Civil Aeronautics Board 
showed that the number of United 
DC-8 flights reaching California more 
than 30 min. behind schedule was about 
double that of TWA and American 
707s flying the same routes. 
Comparison 

Here is a comparison of the three car- 
riers’ performance on transcontinental 
operations in November: 

• Westbound. United’s Flight 817 to 
Los Angeles arrived more than 1 5 min. 
late on 19 of 26 trips, while United’s 
Flight SOI reached San Francisco at 
least 1 5 min. behind schedule on 20 of 
28 operations. This meant that less 
than 28% of the carrier’s westbound 
flights were meeting schedule within 
15 min. Flying to Los Angeles, about 
49% of American’s jet trips and 58% 
of TWA’s jet trips met schedule within 
1 5 min. during November. 

• Eastbound. United’s Flight S00. 
which left San Francisco for New York 
27 times, arrived over 15 min. late 22 
times and less than 15 min. late five 
times. Only about 13% of United’s 
eastbound flights were less than 15 
min. late at Idlewild, while the com- 
parable figure for American was 24% 
and for TWA. 40%. One United flight 
from Los Angeles did not land once 
within 5 min. of schedule out of 27 
November operations. 

Even though only one 331 jet is to 
be flown transcontinental by TWA. 
United intends to drop the “none 
faster” claim from its advertising copy, 
at least until this spring. Then the 
carrier hopes to introduce DC-8s 
powered by Pratt & Whitney JT4 


(J75) engines on its cross-country routes 
and regain its competitive position. 

Prime purpose in placing the 331 in 
domestic configuration on the Los 
Angeles route, TWA admits, is to allow 
the company to advertise top speed 
coast-to-coast. In addition, the plane 
will carry five more passengers— three 
tourist and two first class— than 707- 
131s in standard 111-scat configuration. 

Accurate speed comparisons between 
the 707 and DC-8 series transports are 
nearly impossible, primarily because of 
the number of engine/airframc combi- 
nations available to using 'carriers. Dif- 
ferences in cruise and climb power set- 
tings authorized by the carriers also 
complicate the picture. 

Modified JT3s 

The DC-Ss operated bv United, for 
example, use 265.000 lb. as maximum 
gross takeoff weight when equipped 
with modified JT3 (J57) engines de- 
veloping 13.500 lb. /thrust. With the 
JT4 which develops 1 5.000 lb. thrust, 
the same basic aircraft mav take off at 
about 309,000 lb. 

Climbing at constant thrust, the jet 
transports require repeated power reduc- 
tions as fuel is consumed and gross 
weight decreases. This gears the time 
when cruise power can be applied to the 
plane’s weight at takeoff and affects the 
flight’s point-to-point groundspeed. 

Douglas Aircraft Co.. Inc., the 
DC-8’s manufacturer, has admitted that 
its plane now trails 707 transcontinental 
flights by "one to three minutes.” The 
company feels, however, that this dis- 
advantage will be transformed into a 
competitive time saving by an aerody- 
namic improvement program on the 
JT3-powcred DC-8. 

Program Implementation 

Now being implemented at the 
Douglas plant, this program involves 
the following: 

• Extending the DC-8 wing tips. This 
modification, which is being incorpo- 
rated in planes on the Douglas produc- 
tion line. Can. be performed in "a few 
minutes” on DC-Ss already delivered 
with a kit developed by the company. 

• Changing the DC-8 flap linkage. By 
drooping the flap slightly, a change in 
over-all wing camber is effected. TTiis 
is expected to reduce drag and add sev- 
eral knots to the plane’s cruising speed. 

A third modification, worked out in 
Douglas wind tunnels, is being weighed 
pending flight tests. This entails- adding 
a bulge to the inboard side of each 
engine pylon at its intersection with the 
underside of the wing. This is expected 
to improve airflow at the joint and in- 
crease the present reverse camber of 
the wing, according to Douglas. 
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Slick Supports Aircraft Loan Bill 
Against Major Airline Opposition 


Washington— Slick Airways has 

emerged as the most vigorous industry 
proponent of legislation authorizing 
government-guaranteed loans to stimu- 
late the purchase of cargo aircraft. 

The two most vocal opponents of 
the measure are American Airlines and 
the Flying Tiger Line, which, along 
with Slick, have a major stake in the 
cargo market. 

The Senate’s Commerce Aviation 
Subcommittee headed by Sen. A. S. 
Mike Monroney (D.-Okla.) has com- 
pleted hearings on the legislation and 
will act on it m executive session within 
the near future (AW Feb. 15. p. 59). 
Monroney and Sen. Stuart Symington 
(D.-Mo.), long interested in airlift ca- 
pacity as a means of increasing military 
mobility, arc the co-authors. The meas- 
ure is supported by Department of De- 
fense. Federal Aviation Agency and 
Civil Aeronautics Board. The two sub- 
committee members who attended ses- 
sions regularly— Sen. Clair Engle (D.- 
Calif.) and Sen. Andrew Schoeppel (R.- 
Kan.)— arc opposed. The outcome de- 
pends on. subcommittceinen who, thus 
far, have indicated little interest: Sen. 
George Smathers (D.-Fla.), Sen. Strom 
Thurmond (D.-S. C.). Sen. E. L. Bart- 
lett (D.-Alaska), Sen. N'orris Cotton 
(R.-N. II.), and Sen. Thruston Morton 
<R..-Ky). 

At the hearings. Slick said its cargo 
re-equipment plans call for purchase 
of four Canadair CL--HD turboprop 
transports and four turbofan Boeing 
735s. With ground equipment and 
establishment of a station network, it 
involves an investment of S66 million. 
American and Flying Tiger reported 
on the cargo aircraft they already have 
financed. 

Loan guarantees by the Canadian 
government are available on the Cana- 
dair purchases, so the Monroney meas- 
ure would onlv affect the Boeing pur- 
chase planned tv Slick. Alvvin W. John- 
son, Slick executive vice president, 
anticipted that the eight new aircraft 
would be ready for service by April. 
1963. and told the subcommittee: 

"In the past. Slick has been com- 
pelled to pay interest rates of up to 
15% on new capital. Such financing 
costs represent a virtually insurmount- 
able barrier to expansion plans. Financ- 
ing should be available at a cost of 
about 5% if the all-cargo industry is 
to develop properly. Slick believes gov - 
ernment guaranty of loans for the pur- 
chase of modem aircraft and ground 
equipment. . . would be a major con- 
tribution toward obtaining this kind 
of financing Such legislation would 


stimulate renewed lender confidence in 
the future of the air freight industry 
and bring forth investment funds on 
much more reasonable terms than are 
prescntlv available.” 

American's cargo fleet consists of 
10 Douglas DC-6As, costing approxi- 
mately SI. 2 million each, and five DC- 
7Fs. converted from passenger aircraft, 
at a cost of S4S5.000 each, plus an ad- 
ditional five DC-7Fs now in the process 
of conversion for cargo service. Dwight 
Taylor, an American vice president, told 
the Monroney subcommittee that his 
company anticipates a "breakthrough" 
in cargo aircraft which would warrant 
re-equipment in the 1964-65 period. In 
the meantime. Taylor said the govern- 
ment should assist in the advancement 
of the program with military cargo de- 
velopments. lie told the subcommittee: 
"The most solid program . . . would 
be to appropriate funds for the mod- 
ernization of the militarv fleet, pre- 
dicted on no spending until an effec- 
tive airplane is developed. There could 
be a 'military competition' among the 
manufacturers for the development of 
the most efficient type.” 

Air Force is now seeking proposals 
from manufacturers for a turbofan cargo 
aircraft for the Military Air Transport 
Service. The aircraft’ would have a 
range of up to 5,000 mi. with a carry- 
ing capacity of up to 70.000 lb. (AW 
Feb. 1 5. p. 58). V. A. Johnson. Lock- 
heed Aircraft Corp. vice president, es- 
timated the development cost of such 
an aircraft, exclusive of the engine, 
at S130-S140 million. He said it could 
be ready for service by late 1963, and 
the cost of a commercial version would 
be approximately S6 million. 

With orders for 100, Johnson re- 
ported, Lockheed could produce its 
turboprop Super Hercules 207 at a 


Third Pilot Debate 

Washington— Attempt by a group oi 
Trans World Airlines' pilots to poll all 
TWA pilots on the advisability of accept- 
ing lower monthly flight hours in lieu 
of a third pilot on jet transport crews 
was blocked last week bv a vote of Air 
Line Pilots Assn.'s Master Executive 
Council for the airline. 

Replying to a request by TWA pilots 
of ALPA's Local Council No. 4 in Los 
Angeles (AW Feb. 8. p. 38). the execu- 
tive council representing the officers of 
all TWA local councils rejected the pro- 

feelings of a ma'jorilv of the airline's 
ALPA members. 


fly-away cost of S4.4 million by early 
1962. He said this aircraft would have 
lower operating costs than the turbo- 
fan type at ranges under 2,000 mi. and 
comparable costs in the 2,000-3,500 mi. 
range bracket. 

Donald W. Douglas, Jr., president 
of Douglas Aircraft Co., said his com- 
pany has told Pan American World 
Airways it would move into produc- 
tion of its long-range swing-tail cargo 
DC-SA with an order of from 5-to-10 
aircraft. The plane would be ready for 
service in 1962, with a flv-away cost of 
S7 million. Douglas said S250 million 
already has been invested in develop- 
ment of the DC-S passenger version 
and that an additional development 
cost of S50 million would be required 
for the cargo version. 

Douglas estimated that an invest- 
ment of SI billion would be required 
for development of a supersonic trans- 
port aircraft. He said progress on the 
North American B-70 Mach 3 pro- 
gram. recently cut back by the Air 
Force (AW Dec. 7. p. 26), will deter- 
mine in large measure when industry 
moves forward with a commercial su- 
personic transport. 

In opposing government guaranteed 
loans for cargo aircraft purchases. Tay- 
lor of American suggested that there 
would be a natural tendency on the 
part of Civil Aeronautics Board to favor 
the carriers which had such loans in 
considering route and certificate re- 
newal cases. He asked the subcom- 
mittee: "Would it be possible for 
the CAB wholly to eliminate from its 
thinking a natural desire to make a loan 
pay out, which the Board itself has 
guaranteed?" 

Examiner hearings on renewal of the 
certificates of Flying Tiger and Slick, 
which expire May. 1961. are now under 

Robert Prescott, president of Flying 
Tiger Line, reported that the carrier is 
scheduled to receive deliveries on 10 
Canadair CL-44$ between January and 
June of 1961 and "will probably order 
more aircraft this spring.” It is esti- 
mated that this aircraft will be able to 
reduce the user rate for air freight to 
10-13 cents a ton-mile as compared 
with the 20-23 cents on the DC-6s and 
DC-7s now in service with American 
Airlines. 

Opposing government guarantee of 
loans because "it tends to benefit the 
companies which have not demonstrated 
the financial and operational ability to 
succeed while, at the same time, hurt- 
ing the very companies who have shown 
such ability.” Prescott told the sub- 
committee: 

“If you are going to help our com- 
petitors after we have gone through 
the sweat, struggle, blood and tears of 
doing our own financing, then we have 
a right to say something.” 


AVIATION WEEK, Febru 


ALPA Argues Case in Pilot 


New York— Air Line Pilots Assn, 
charged last week that in ruling that air- 
line pilots over the age of 60 must 
retire by Mar. 15. the Federal Aviation 
Agency made the “judicial" decision of 
a court without holding a formal hear- 
ing or following the procedural rules of 
“due process." 

ALPA was seeking an injunction to 
bar enforcement of the FAA age ruling 
and a declaratory judgment to invali- 
date it (AW Feb. 1. p. 33). Oral argu- 
ments were concluded in U. S. District 
Court for the Southern District of New 
York State before Judge Alexander 
Bicks, who reserved decision. His deci- 
sion is expected to be announced in 
earlv March. 

Henry Weiss, counsel for ALPA. 
argued that the FAA decision, reached 
in December, impinged on or limited 
the "license rights” of about 40 pilots, 
all of whom hold Airline Transport 
Ratings issued by the Civil Aeronautics 
Administration, predecessor of FAA. 

Before these licenses could be "sus- 
pended. modified or revoked." Weiss 
contended, the FAA must follow the 
procedure outlined in Sec. 609, Title 5 
of the U. S. Code. This requires FAA 
to give the pilots involved full notice of 
the forthcoming proceedings, advise 
them of the agency's reasoning and hold 
a hearing on each case. Decisions of the 
FAA would then be reviewed bv the 
Civil Aeronautics Board. 

T he injunction case turns on tile legal 
distinction between a federal agency’s 
power to make rules, which is legis- 
lative. and its power to adjudicate the 
rights of individuals, which is judicial. 


Aeroflot Reports Cains 

Moscow— Aeroflot has disclosed some 
of the sharp traffic gains achieved on 

Passengers flown from Moscow to Len- 
ingrad climbed from 4.239 passengers in 
August. 1958. to 26.678 in August. 1959. 

tl c R s capital I ost 12-fold- 
from 2.113 to 24.599. The hundred- 
passenger. twin-jet Th-104Bs, introduced 

responsible for these gains. 

On the Moseovv-Kicv and Moscow- 
Tbilisi routes, airline passengers during 
1959 exceeded the totals for 1958 and 
1957 combined. Traffic from Moscow to 
Tashkent. Alma-Ata, Baku and Simfero- 
pol in the Crimea doubled last year. 
Aeroflot said that trans-Siberian air traffic 
also made substantial gains-espcciallv on 
the Moscow-Khabarovsk link. 


Courts frequently have been asked to 
determine the scope and nature of these 
two powers after administrative agencies 
had multiplied and gained broader 
authority within the federal government. 

Representing the FAA, S. Hazard 
Gillespie. Jr., the U.S. attorney for the 
Southern District of New York, main- 
tained that the pilot age limitation was 
a valid exercise of the agency’s rule- 
making power. To bring into play the 
provisions of Sec. 609. the FAA would 
have to single out an individual pilot 
for disciplinary action, he contended. 

Since it is concerned with the safety 
standards of the entire air carrier indus- 
try in retiring pilots over age 60. Gilles- 
pie told the court that the FAA need 
only: 

• Give notice of its intended rule by 
publishing it in the Federal Register. 

• Accord interested parties an oppor- 
tunity “to participate in the rule-making 
through submission of written data, 
views or arguments." 

Gillespie said that the FAA had met 
these two requirements. The adminis- 
trator's decision, therefore, amid be set 
aside onlv if it were proven “arbitrary 
and unreasonable." To answer ALPA's 
contention that the ruling was in fact 
arbitrary, Gillespie said that: 

• Incidence of sudden strokes and heart 
attacks climbs sharply in men over 

• Number of pilots age 60 and above is 
steadily increasing. In his written brief. 
Gillespie stated that there were no air- 
line pilots in this age bracket during 
1947. Currently, "about 35" are flying. 
By the end of 1960 there will be 47, 
and by 1962 there will be “more than 
80," the FAA attorney said. 

• Older pilots, by virtue of their senior- 
ity, are in command of “choice flights." 
Often jet powered, these trips carry 

attendant increases in responsibilities 
for their pilots. 

• Piloting of a jet transport demands 
greater manual dexterity and motor co- 
ordination than does the piloting of a 
piston-driven aircraft. These functions. 
FAA contends, deteriorate with age. 

Under the FAA ruling, pilots older 
than 60 could still fly what the agency 
terms “non-common-carrier runs.” FAA 
has not defined precisely what these 
would include, but its attorneys told 
Aviation Week that these pilots prob- 
ably would not be banned from fern 
missions and check flights. 

ALPA's anti-retirement argument, 
which frequently was interrupted by 
questions from Judge Bicks. centered 
on the contention that FAA's ruling 
was aimed at the pilot group and not at 
the industry’s over-all safety standards. 


Age Fight 

Asked from the bench if the case at 
hand did not represent a conflict be- 
tween approximately 40 pilots and 
America's traveling public. ALPA coun- 
sel took sharp issue, stressing that air 
safety was not involved because: 

• There is no evidence to establish a 
correlation between the age of a pilot 
and any given accident or series of acci- 

• The senior pilots had received thor- 
ough phvsical examinations semi-annu- 
ally for “over 25 years.” This gives 
any examining doctor an excellent pic- 
ture of their condition and makes the 
pilots "the most select physical group 
in American industry” despite their 
age. 

• The “lightning-fast" reflexes, which 
popularly are associated with the pro- 
fession, arc desirable only in flying 
fighters. Emergencies that crop up in 
airline flying require and allow time for 
the pilot to think before taking action. 

ALPA also suggested that the FAA 
administrator, in promulgating the age 
limitation, knew that he was “adju- 
dicating rights" of government licensees 
and not rule-making. Placing of the 
limitation in Part 40 of the Civil Air 
Regulations, which contains general op- 
erating rules governing the air carrier 
industry. rather than in Part 29. which 
sets the physical standards for airmen, 
proved this, ALPA attorney Weiss told 
the court. 

Historically, he said, physical dis- 
qualification to fly has been made on 
an individual basis without an upper 
age limit that would force retirement. 

BO AC Seeks 40% 

Of Atlantic Market 

London— British Overseas Airways 
Corp. plans to expand its share of the 
North Atlantic air travel market to 
more than 40% this year and to about 
45% by the summer of 1961. 

Main factor in this expansion will be 
BOAC’s Boeing 707-430 fleet, which 
will be complete by 1961. Utilization 
of the 707s will be 11 hr. a day, and 
the Bristol Britannia turboprops which 
back them will be used almost as much. 
Thirty 707 scheduled flights and 14 
Britannia scheduled flights will be oper- 
ated on the London-New York route. 
De Havilland Comets will not fly this 
route. 

BOAC's share of the North Atlantic 
market as a whole has shown steady 
growth over the past few vears. In 
1951 it was 31%: in 1958/35%; in 
1959, 38%. This year it is budgeted 
at more than 40% and next year it is 
expected to reach the mid-40% level. 
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Styroflex 
Coaxial Cable 

helps put the USAF Titan ICBM into space 



The selection of Styroflex® air dielectric cable for use in the missile 
field was based on its superior electrical properties, uniformity, rugged 
physical qualities, long lengths that can be pulled up a tower without 
splicing and the elimination of radiation always present in braided 
coaxial cables. ■ Already proven in scores of applications, including 
broadcast, radar, missile tracking and tropospheric systems, 

Styroflex® cable has a long record of successes since its introduction in 
Europe in 1937. ■ Next time you have requirements for a high 
frequency cable with low attenuation and an extremely low inherent 
noise level, check the qualifications of Styroflex®. 

Just write Phelps Dodge. 


PHELPS DODGE COPPER PRODUCTS 
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SHORTLINES 


► Allegheny Airlines reports that over 
15,000 passengers have flown the car- 
rier's experimental "commuter” flights 
between Philadelphia and Pittsburgh 
since the service was inaugurated last 
Oct. 4. Of the total, 4,500 took advan- 
tage of Allegheny's special no-reserva- 
tion fare at a 35& discount. 

► Federal Aviation Agency has assigned 
three research and development spe- 
cialists to the British Ministry of Avia- 
tion for two years. British are sending 
a four-man team to the U. S. as part 
of an information and personnel ex- 
change program. The United Kingdom 
team will be assigned to FAA’s Na- 
tional Aviation Facilities Experimental 
Center at Atlantic City, N. J. 

► KLM Royal Dutch Airlines has 
begun operation of a weekly Lockheed 
Elcctra turboprop flight from Amster- 
dam to Baghdad via Budapest, Athens 
and Beirut. 

► North Central Airlines has applied 
with the Civil Aeronautics Board for 
routes that would extend the carrier’s 
operations into Wyoming. North Cen- 
tral wants to operate a route from 
Minneapolis/St. Paul to Casper, Wvo, 
with five intermediate stops in cities 
in South Dakota. 

► Northwest Airlines plans to train its 
Douglas DC-S turbojet flight crews at 
Scattlc/Tacoma International Airport 
beginning this spring. One DC-8 will 
be used on a full time basis to check 
out 32 crews initially. 

► Trans-Canada Air Lines has received 
authority from the Civil Aeronautics 
Board to extend its Halifax-Boston 
route to New York and to use the 
latter cits- as a co-terminal point on the 

St. John, New Brunswick, and Yar- 
mouth, Nova Scotia. Tire Canadian 
carrier also will be allowed to operate 
charter flights on an off-route basis. 
Trans-Canada reports it moved 3,693,- 
000 lb. of air freight in and out of 
Vancouver, British Columbia, during 
1959. 

► Trans World Airlines plans to begin 
nonstop Boeing 707 Intercontinental 
turbojet service from New York to 
Rome on May 27. The flights will con- 
tinue on to Athens for the first jet 
service between the U.S. and Greece. 

► UAT French Airlines is scheduling 
all-cargo service between Paris and 
Dakar. French West Africa. UAT will 
operate on a once a week basis using 
Douglas DC-6B aircraft. 


AIRLINE OBSERVER 

► Boeing Airplane Co. has laid out designs for a long-range high gross 
weight version of the 707 designated the 707-520 for West Coast-Europc 
and New York-Moscow routes. Grossing some 340.000 lb., the plane will 
carry at least 30 more passengers over these routes than the current inter- 
continental 707. Production of the plane, which will be powered with new 
Rolls-Royce or Pratt & Whitney turbofan engines of 22,000 to 24,000 lb. 
thrust, will be dependent upon firm orders received. 

► Pan American World Airways has signed a three-year agreement with 
Pakistan International Airlines for the lease of one Boeing 707 intercon- 
tinental jet transport to be used on PIA’s London-Karachi route. Pan 
American will handle all maintenance and provide flight crews for the opera- 
tion of the aircraft until PIA has checked out its own crews. Once weekly 
sendee with a plane drawn from Pan American’s jet “pool” is scheduled to 
begin Mar. 7. 

► American Airlines and aircraft dealer Frederick B. Aver and Associates arc 
completely’ renegotiating their contract for disposal of the airline’s Douglas 
DC-6 equipment (AW Apr. 27, p. 24). Over-all contract involved 75 of 
American’s Douglas and Convair airplanes. Ayer already has sold or leased 
four DC-6 models and 23 Convairs. 

► Market for Douglas DC-3s may not weaken as rapidly as originally expected 
since new routes and growing traffic volume are requiring local service carriers 
to maintain and even increase the size of present DC-3 fleets despite the addi- 
tion of more modem aircraft. Lake Central, for example, has taken an 
option on two additional DC-3s which it will continue to operate after five 
Convair turboprop 340s now on order are scheduled into service. 

► Avionics manufacturers are expected to move quickly in the development 
of new miniature pictorial cockpit displays for use in transport aircraft as a 
result of recent operational evaluation tests by the Federal Aviation Agency 
which confirm that such displays are extremely useful in easing traffic control 
problems. Displays will show aircraft position relative to the chart of the 
area, using Vortac bearing and distance information. 

► American Airlines reports these statistics: only 7% of all trips 200 mi. or 
more were made on commercial airlines last year. Only 22% of the U.S. 
population has ever taken a trip on domestic airlines. 15% of all air 
travelers took 64% of all air trips. It is estimated that 88% of all flights 
will be made this year bv travelers who have flown before. This figure, 
American says, may drop to 80% during the next two to three years. 

► Display consoles designed to indicate collision courses in time to prevent 
midair accidents are being built by Stromberg-Carlson Division of General 
Dynamics Corp as subcontractor for General Precision Laboratories. Units 
will be installed at Federal Aviation Agency’s experimental control center 
at Atlantic City, N. J. 

► Britain’s Minister of Labor will establish a tribunal to consider working 
conditions for pilots flying de Havilland Comet turbojet transports. British 
Airline Pilots Assn, and British European Airways have been unable to reach 
agreement on new working conditions. Pilots want a rearrangement of 
schedules to cut the working day to 10 hr. 

► Boeing Airplane Co. is now moving a 707 turbojet transport out of its 
Renton. Washington, plant every three days and has 15 major and final 
assembly positions in the 707 line. 

► Cutback of Convair 880 jet orders in South America lias resulted from 
economic problems experienced by airlines in that area. Transcontinental 
S. A., the Argentine private enterprise carrier with a route to New York, has 
dropped its order for four 880s for 1961 delivery. Real Airlines of Brazil has 
reduced its order of four 880s to three, with delivery scheduled in July, 1961. 
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For the eyes of the Pentomic Army 


Advanced Honeywell 
will guide high-performance 


Smallest, lightest unaided inertial system will direct complex 
flight path over enemy territory for scanning, mapping and pinpointing 
targets, and return drones to recovery area. 


The new theories and techniques of warfare call 
for missions that can be carried out only by 
combat surveillance drones that are increasingly 
sophisticated and recoverable for use again and 
again. 

Under the guidance of the U. S. Army Signal 
Corps, Honeywell is providing for the newest of 
these unmanned aircraft the most advanced, ver- 
satile and accurate miniature inertial guidance 
system yet developed. The system enables pro- 
gramming to provide surveillance over several 
areas during each flight, and safe return of the 
drone to the recovery area. 

Although missions include reconnaissance and 
mapping, the most important is target pinpoint- 
ing. Here it is necessary that the inertial system 
of the drone be extremely precise, since the 
target- position information the drone gathers is 
utilized by the inertially-guided ballistic missile 
which is fired on the target. Honeywell achieves 
such precise performance characteristics through 


the use of an advanced miniature integrating 
gyro and pulse-corqued accelerometer. 

Both vehicles — the AN/USD-5 (Fairchild En- 
gine and Airplane Company) and the AN/USD-4 
(Republic Aviation Corporation)— will accom- 
plish separate missions using virtually the same 
Honeywell inertial guidance equipment. The 
heart of this system was designed for adapta- 
bility to other navigation and stabilization 
requirements for Army surveillance, as well as 
to other inertial applications that include devel- 
opments for the Centaur Space Probe and the 
Bomarc Interceptor Missile. 

Honeywell's program management approach 
and experience in development and production 
of similar equipment on several programs results 
in precise miniature inertial systems for less cost 
than is customary in the industry. For additional 
information on Honeywell's background in in- 
ertial guidance and navigation, write to 
Honeywell, Minneapolis 8, Minnesota. 



Miniature Inertial System 
surveillance drones 



Flight path programmed for a typical advanced- 
drone mission is shown in this diagram. The Honey- 
well miniature inertial guidance system will direct the 
aircraft from launch to target and beyond, and back 
to recovery area without ground commands. 


Honeywell 
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Fourth firing of Douglas Nike Zeus surface-to-air interceptor missile at White Sands (N. M.) Proving Ground was termed successful; 
first was a failure, second was successful and third partially successful. Projections on forward fin tips are insulator caps for antennae for 
radar signals. Tactical firing angle would be near vertical and from an underground launching cell. 


MISSILE ENGINEERING 



JLL 

Nike Zeus Thiokol booster (450,000 lb. thrust) contains solid propellant fuel; snstainer was developed bv Grand Central Rocket Co. 
Douglas supplies the inert parts of the rocket engines, such as cases and nozzles. Purpose of the test (lights is to explore in-flight opera- 
tion of the rocket motors, high temperature structural conditions, component data and acrodviianuc information. 



Douglas Nike Zeus Missile Fired Successfully 


at White Sands Proving Ground 








AVIATION WEEK, 


29, 1960 




Threading the needle 
with a POLARIS missile 
using Westinghouse 
Load-O-Matic controls 

Easing POLARIS missiles from a tender into the launching silo of an atomic 
submarine takes a handling system that combines ruggedness with extreme 
maneuverability and safe, sure, precision control— control so sensitive that 
the POLARIS seems to float in the air as it swings smoothly and gently into 
position in the submarine. 

Westinghouse Load-O-Matic* crane control system was selected by 
Skagit Steel and Iron Works 1 for this exacting and delicate handling opera- 
tion because of its unerring vernier precision performance. The combination 
of hoist, bridge and trolley controls operating with almost microscopic ac- 
curacy nullifies the pendulum-like swaying of the load. These positive, step- 
less speed controls provide movements at less than one foot per minute, yet 
will accelerate smoothly up to two feet per second. 

The exclusive Westinghouse features which permit such precision also 
provide maximum reliability and minimum maintenance. Static controllers, 
saturable reactors and magnetic amplifiers provide stepless control and 
eliminate moving parts, mechanical relays and switches which corrode, wear 
out and require frequent maintenance. The marine-insulated a-c wound 
rotor motor adds additional reliability and further reduces maintenance. 

Whatever your requirements for missile handling equipment— drive sys- 
tems for launchers, erectors, shelters, loaders, or shockproof equipment for 
hardened sites— take advantage of the Westinghouse engineering knowledge, 
experience, range of products and unit responsibility for any type of electro- 
mechanical system. Contact your Westinghouse sales engineer or write: 
Westinghouse Electric Corporation, 3 Gateway Center, Pittsburgh 30, Pa. 

you CAN BC SURE. ..IF ,,JWfestinghouse |||§ 








*£9 Adds New Dimensions 
To High Speed Gyro Rotor Bearings / 


At speeds up to 24,000 RPM precision rotor bearings in 
inertial guidance and navigational systems ore highly 

design and manufacturing at New Departure is solving 
the problem and thus winning vital roles for N.D. 
integral rotor bearings in missile projects. For example, 
"B" Series bearings with separable inner ring developed 
by N.D. are helping set performance records in such 
inertial guidance systems as the AChiever. 

bearings for the inertial guidance system in Polaris. 


precise industry standards. They promise new perform- 
ance and reliability for the submarine-launched IRBM. 
You can look to improved performance ond reliability 
when you include an N.D. Miniature/Instrument Bearing 
Specialist in early design level discussions. Call or write 
Department L.S., New Departure Division, General 
Motors Corporation, Bristol, Connecticut. 



USAF Refines Support for RAF’s Thors 


USAF-Douglas Thor intermediate 
range ballistic missile are now opera- 
tionally deployed at sites in Britain, and 
Air Materiel Command's San Ber- 
nardino Air Materiel Area (SBAMA) 
has assumed prime depot function for 
the weapon system. 

British Air Minister George Ward 
told the House of Commons, “As a 
result of test firings which have taken 
place in the United States, and in light 
of the progress made in the training 
program, we are now satisfied that Thor 
is able to take its place as part of the 
operational front line of the Royal Air 

Within Thor's 1,500 naut. mi. range 
are not only the major Soviet cities of 
Moscow, Kiev, Smolensk, Minsk, Pctro- 
zavadsk, Murmansk, and Leningrad, 
but nearly all of the Communist-domi- 
nated countries of Western Europe 
which may sene Soviet aggression 

Circular error probability (CEP), or 
that distance by which the warhead 
may miss the target, is described by the 
Air Force as being less than the radius 
of destruction of a hydrogen warhead. 
Obviously, every missile won't land 
within the CEP because over-all sys- 
tem reliability, while demonstrably high, 
is less than 100%. Referring to Thor. 


Air Force Chief of Staff Gen. Thomas 
D. White has declared, “As recently 
as a year ago, 50% reliability was con- 
sidered a sound and attainable objec- 
tive. Today we are attaining a capabil- 
ity on the order of 80% ." 

Basis for the accuracy and reliability 
figures are the results of firing 40 Thors 
with initial operational capability. Pre- 
ceding the 40 firings were 18 test ve- 
hicles which have been launched from 
Cape Canaveral, Fla., since Jan. 25. 
1957. 

Space Booster Data 

Additional reliability data has been 
afforded by the use of Thor in 25 ap- 
plications as a space booster. While 
not providing data on the working of 
the complete weapon system, booster 
applications have added to the back- 
ground of information on the engine 
and flight control system operation. Of 
the 2? boosters, nine have been for 
Project Discoverer, three for Thor-Able, 
three for 'Dior-Able I, six for Thor-Able 
II, one for Thor-Able III, and one for 
the Transit navigation satellite. 

Thor now has a total of SI launchings 
including space booster applications, 
and the recent launch of an improved 
Rockctdvnc MB-3 Block II engine of 
165,000 lb. thrust. 


RAF crews are in a continuous state 
of readiness training and conduct reg- 
ularly scheduled countdowns, both 
fueled and dry. To prevent an inad- 
vertent launch when undergoing fueled 
countdowns, igniters are removed from 
the engines. 

Although the British missile sites are 
entirely RAF-manned, a USAF officer 
is on '24 hr. call to release a nuclear 
warhead if such an order would ever 
be transmitted. Orders for activating 
the warhead, which would be the job 
of this USAF “authentication officer,” 
would come from the President by 
coded message over a direct line with 
Strategic Air Command headquarters 
in Omaha, Neb. 

The presence of the USAF officer 
largely is symbolic since the nuclear 
warheads already arc mounted in the 
nose cones of the missiles, ready to go. 
Need for authentication could be cir- 
cumvented in the electrical system, but 
both USAF and the Royal Air Force 
are operating on the understanding, 
backed by close tics, that each will 
adhere to a standing agreement (AW 
Julv 13, p. 29). 

Support for the Thor program in the 
way of spares and operational improve- 
ment will come from the Air Mate- 
riel Command’s San Bernardino Air 
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Materiel Area at Norton AFB, Calif. 
Thor personnel now are in the process 
of being absorbed in other weapon sys- 
tem projects. Experience gained on 
WS-315A will be applied to other pro- 
grams. Lt. Col. Sydney Green, third 
program director for Thor, has already 
been assigned to a new program. 
Storage Units 

Aside from the Thor missile itself 
and its transporter-erector, a complex 
consists of storage units for fuel, liq- 
uid oxygen, gaseous oxygen and nitro- 
gen, electrical power-generating cquip- 

mounted launching countdown group 
and checkout station, plus the wiring 
and piping which ties the units to- 

One of the major equipment items is 
the special semi-trailer transporter-erec- 
tor designed to carry Thor. The pre- 
stressed steel spine of the trailer pre- 
vents the strain of transportation from 
being transmitted to the missile frame 
while cradling it in hydraulically posi- 
tioned hold-down clamps (AW May 
18, p. 74). Facilities for trouble-shoot- 
ing and maintaining the IRBMs while 
on the operational site also were de- 
veloped concurrently with the program. 

RAF and USAF crews were in- 
structed in operation and maintenance 
procedures at a Douglas-operated train- 
ing school in Tucson, Ariz. In addi- 
tion to courses covering airframe and 
group support equipment systems, 
courses were also conducted by AC 
Spark Plug Division of General Motors 
Corp. on the guidance system, and by 
Rockctdyne Division of North Ameri- 
can Aviation on the propulsion system. 
Now that Thor has been phased out of 
research and development, further re- 
sponsibility for training has been dele- 
gated to the Technical Training Center. 
Sheppard A I'B. Tex. A total of 1,863 
RAF and USAF officers and enlisted 
men were trained at the Douglas school. 

Operational training, still continuing 
at Vandenbcrg AFB. Calif., follows the 
formal classroom training. Refresher 
training, which calls for each crew to 
return twice yearly for live firings, also 
is being conducted at Vandenbcrg 
(AW Oet. 26. p. 69). 

Effect of this over-all concurrency is 
that sufficient personnel are trained, 
launch sites in the United Kingdom are 
ready, and the Thor is an operational 

Thor Logistics 

Operational deployment of Thor to 
England has necessitated the shipment 
of approximately 40 million lb. of 
equipment, a Douglas spokesman says. 
About half of this lias been airlifted by 
the Military Air Transport Service, 
mainly in C-124 and C-133 aircraft. 
Future logistic support in the form of 


spares and modifications is now the 
responsibility of Air Materiel Com- 
mand's SB AM A. Until recently, Doug- 
las was responsible for shipping USAF- 
purehased spares to Great Britain. 

Updating of spares stock is still under 
study at SBAMA and Douglas. As ex- 
perience is gained with the missile in 
the training program and in its de- 
ployment m Engkind, spares stock sys- 
tem is being continuously refined, but 
Douglas would not comment on 
whether or not any particular item re- 
quired replacing more often than an- 
other. Spares, they contend, are no 
problem and require no high degree of 
replacement. Mostly they arc small 


items that arc replaced on cither a 
calendar or a cycle basis. The Douglas- 
maintained spares stock was transferred 
to SBAMA in the middle of 1959. 

Future of 'Dior as a space booster 
beyond the additional 38 vehicles al- 
ready funded remains indefinite. Elmer 
Wheaton, Douglas vice president-engi- 
neering, for missiles and space systems, 
foresees a use for Thor as a booster 
for the next five years. With normal 
lead time the Thor industrial complex 
that now exists could be kept going, he 
declares, with a nominal amount of pro- 
duction required to keep the facility 
alive. lie would not say what this 
nominal figure would be. 
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dive, variation of Mach number, control 
of supplementary equipments, and re- 
covery. The target separates into three 
units during the recovery sequence, 
which is initiated automatically if the 
command link fails. 

Range, altitude and a/.miuth data is 
fed to a decoder from a ground inter- 
rogator and a transponder in the target. 
The target is represented by a luminous 
spot on a plotting unit which includes 
a map of the locality. Data on target 
Mach number and altitude is given by 
repeater instruments. The target also 
can be adapted for radar tracking. 


For bomber simulation the CT-41 
can be equipped with X- and S-band 
transponders, Lnncbcrg lenses and in- 
frared flares. The missile eventually will 
be equipped with traveling wave trans- 
ponders. Nord also plans to make pro- 
vision for installation of equipment for 
measuring missile miss-distance. This 
equipment will include four cameras 
with 180-deg. coverage and a miss-dis- 
tance indicator based on dopplcr ef- 
fect. 

The CT-41 has a mid-position wing, 
single dorsal-ventral fin and wingtip- 
mounted ramjets developed by Nord. 
Wingspan is 11 ft. 11 in., length is 32 
ft. 2 in., maximum fuselage diameter is 
1 ft. 8 in. and wing area is 33.26 sq. ft. 
The target with fuel weighs 2,865 lb. 
Total weight at launching is 5,620 lb. 

The airframe is constructed of light 
alloy; only attachment fittings and 
miscellaneous hardware arc steel. The 
missile can be shipped in five parts. 


The twin-ramjet CT-41, radio-con- 
trolled and recoverable, is launched by 
two single-stage solid-propellant boost- 
ers which burn out within 7 sec. Speed 
at termination of the launching phase 
is Mach 1.6. Maximum acceleration 
during launching is lOg. 

Speed range of the target missile is 
Mach 1.5 to 2.5. Maximum endurance 
at Mach 2 cruise is 14 min. at 65,000 


Titan Base Construction Begins at Denver 

Powerhouse for Air Force’s Martin Titan intercontinental ballistic missile base at Denver, 
Colo., is being built by Army Corps of Engineers. Concrete is poured into wooden forms. 


Nord Tests CT-41 Ramjet Target 


Paris— Nord Aviation is correcting 
flutter problems in the CT-41 super- 
sonic target missile and is perfecting 
the missile's recovery sequence. Produc- 
tion is not expected to begin until 
1961. 

Hawker Siddelev Group has signed 
an agreement with Nord for licensed 
production of the CT-41; the agree- 
ment also covers maintenance of 
CT-41 s operational with British mili- 
tary units. 

Flight test of the target missile (AW 
June 22, p. 74) is conducted at the 
French missile test center at Colomb 
Bcchar, Algeria. 

Nord has sold about 350 units of the 
earlier turbojet CT-20 target missile to 
several North Atlantic Treaty Organiz- 
ation nations, and to Sweden. A pulse- 
jet target missile, the CT-10, was an- 
other development. Nord has also sold 
about 40,000 wire-guided SS-10 and 
SS-1 1 missiles. 


ft., 10 min. at 52,500 ft. and 6 min. at 
40,000 ft. 

The target's flight is controlled from 
the ground by an operator who can 
command left or right turn, climb or 
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which of these lightweight check valves 


by Barber-Colman best meet the needs of 
your aircraft and missile applications? 

On your next design problem involving air check valves, you may very likely have a 
answer with a Barber-Colman valve — either in standard sizes 
developed to fit your own requirements. Wide selection of p 
flapper . . . single flapper . . . and inline types for various £ 



PRECISION BUTTE 


Combining ruggedness and light weight, these 
Barber-Colman precision pneumatic check valves 
provide positive checking of rapidly reversing high- 
temperature, high-pressure air surges. Typical 
applications include use of these valves in jet engine 
starting systems, compressor bleed air systems for 
checking flow in event of engine stoppage, and 
controlling air flow into a wing thermal . anti-icing 


manifold. These valves pass 10G vibration and 
feature extremely low leakage, low pressure drop. 
For a typical 2 >4" unit, total leakage does not 
exceed 0.1 lb per minute for any combination of 
air temperature from 80°F to 900° F and pressure 
from 5 psig to 250 psig. For most combinations, 
leakage is less. In addition to the 1V£", 2 '/<>", and 
3" sizes shown, others can be designed for you. 


SPLIT FLAPPER 


SINGLE FLAPPER 





Barber-Colman Company 











Defense Lists Construction Needs 


Washington— More than S40+ mil- 
lion, or 41%, of the Fiscal 1961 military 
construction program is earmarked for 
facilities to support the U. S.'s retalia- 
tory' striking capability, including sup- 
port installations for dispersed manned 
bomber units, intercontinental missiles, 
Polaris fleet ballistic missile systems and 
intermediate range ballistic missiles be- 
ing deployed in Europe. 

Floyd S. Bryant. Assistant Secretary 
of Defense for Properties and Installa- 
tions. told the House Armed Services 
Committee that other programs under 
the Fiscal 1961 construction budget in- 
clude: 

• Air defense, S168 million, or 17% of 
the total program. This provides facili- 
ties for North American Air Defense 
Command radar networks in this 
hemisphere, Army and Air Force missile 
and aircraft defenses. Navy barrier 
patrol and advanced countermeasures. 

• Research and development, S 1 52 mil- 
lion, or 15% of the total program. This 
includes $20 million for facilities for 
Advanced Research Projects Agency. 

• Limited war capability, $122 million, 
or 12% of the total. 

The major portion of the S972 mil- 
lion program for Fiscal 1961 is for the 
Air Force. The division is USAF, 
$676 million; Armv, $158 million; 
Nary. $158 million. ' 

Original requests of the three sendees, 
totaling $1.5 million, were first trimmed 


to S982 million by the Department of 
Defense, and then to S972 million by 
the Bureau of the Budget, Bryant said. 

Bryant gave these details by sendees, 
on the new construction planned for 
the coining fiscal year: 

• Ballistic missile facilities, S297.6 mil- 
lion, or 44% of the total USAF pro- 
gram. 

• Manned aircraft facilities for Strategic 
Air Command. S68 million, or 10% of 
the total USAF program. 

• Facilities in support of Aircraft Con- 
trol and Warning. DEW Line stations 
and 41 gap filler sites. S54.5 million, 
5% of the total. 

• SAGE centers and other facilities for 
the svstem, S53.7 million. 5% of the 
total. 

• Boinarc interceptor missile facilities. 
$26 million, 3.8% of the total. 

• Fighter interceptor facilities at vari- 
ous bases, $23.2 million. 3.4% of the 
total. 

• Mace missile facilities at operational 
locations overseas, $17 million, 2.5% 
of the total. 

• Research, development, test and 
evaluation facilities. $17.2 million. 
2.6% of the total. 

• Facilities for world-wide communica- 
tions systems. SI 3.4 million, 2% of 
the total. 

• Air Training Command facilities, $1 3 
million, 1 .9% of the total. 

• Air Materiel Command facilities. 


$10.7 million. 1.6% of the total. 

• Air Research and Development Com- 
mand facilities, $9.3 million, 1.4% of 
USAF's total. 

• Military Air Transport Service facili- 
ties, $6.2 million. .9% of USAF’s total. 

• Tactical Air Command manned air- 
craft facilities, $4.7 million, .7% of 
USAF's total. 

• Research, development and test facili- 
ties, $6.2 million, .9% of USAF's total. 
Army program. This includes $14.3 
million for the Nike Zeus anti-missile 
missile project. 

• Nike Hercules, Hawk and Missile 
Master facilities in the U.S. and over- 
seas, $28.9 million, 18.3% of the total 
Army program. 

• Airfield and heliport facilities at 
major installations in the U.S. to sup- 
port Army aviation programs, $4.2 mil- 
lion, 2.6% of Army’s total. 

• Aircraft and ship facilities to support 
carrier striking forces, $16.4 million, or 
11.9% of the total Navy program. 

• Polaris missile and nuclear submarine 
support facilities, $13.9 million, 10% 
of the Navy program. 

• Research and development facilities. 
$10.3 million. 7.5% of the total. 

• Missile development, evaluation and, 
training facilities, $8.9 million, 6.5% 
of Navy’s total. 

In addition, $17.5 million is ear- 
marked for each of the services as a 
contingency fund for "facilities for new 
weapons developments, new research 
and development activities and new 
mission requirements.” 



Rocket 1 Sled Tests Minuteman Guidance Components 

Minuteman ICBM guidance components are tested at Holloman AFB, N. M., on USAF rocket sled. Type AJ10-33 sled is powered by 
thrcc-chamber system supplied to USAF by Aerojet-General under a subcontract from Coleman Engineering Co. Propulsion system has 
a total thrust of 114.000 lb. and accelerates at 8-10g to 1.600 rupb. Thrust chambers are ceramic-lined stainless steel and are not fitted with 

turbojet fuel and unsymmetrical dimethylhydrazmc. Tests are run to calibrate acceleration-sensitive devices that 'measure Minutcman’s 
velocity, and to determine environmental stability of guidance components. Without its nose section the sled measures 28.25 ft. long. 
It weighs 14,800 lb. fully loaded. 
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BENDIX REDUCES PRICES 
ON PYGMY CONNECTORS! 

A timely message from G. E. Steiner, General Manager, 

Scintilla Division, Bendix Aviation Corporation, Sidney, New York: 


As a result of our increased production volume, we are pleased to 
be able to announce that effective March 1, 1960, the prices of 
Bendix Pygmy Electrical Connectors, including those certified under 
MIL-C-26482 specification, will be reduced on all new orders received. 

Reductions are as follows: 

PYGMY-Standard Types (solder type contacts) 

PYGMY-CE Series (crimp type contacts) 


% reduction 
approx. 4% 
approx. 6% 


At a time when price increases bid fair to become the order of the 
day, we are taking this step toward helping to reduce military 
and commercial equipment costs. It is in line with our policy of 
always offering our customers the best product at the lowest possible 
price consistent with efficient design and manufacturing practice. 



GENERAL MANAGER 


Scintilla Division 





AC Seeks and Solves the significant— With GIVl's support, AC is taking giant strides toward leadership in 
the international technological race. And AC Reliability— characteristic of every aspect of AC’s operation 
—plays a large role. It results in such successes as AChiever inertial guidance for Thor . . . and the more 
sophisticated AChiever being built for Titan. / This is AC QUESTMANSHIP. It’s the scientific quest for 
new ideas, methods, components and systems ... to promote AC's many projects in guidance, navi- 
gation, control and detection. / ToMr. Harold C. Yost, AC Director of Reliability, the goal of Questmanship 
for his group is "to find ways to make a product able to repeat its performance”. They constantly seek 
product improvement, "making creative contributions in every area from basic design to field operation". 
That takes engineers with broad knowledge, imagination and experience. / You may qualify for our 
specially selected staff ... if you have a B.S., M.S., or Ph.D. in the electronics, scientific, electrical or 
mechanical fields, plus related experience. If you area "seeker and solver", write the Director of Scientific 
and Professional Employment, Mr. Robert Allen, Oak Creek Plant, Box 746, South Milwaukee, Wisconsin. 
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FAA Tests Allison-Powered Convair 340 


Bv William S. Reed 

Santa Monica, Calif.— Performance 
capabilities of the Allison turboprop- 
powered Convairliner are being dem- 
onstrated here in the final series of Fed- 
eral Aviation Agency certification tests 
being conducted by PacAcro Engineer- 
ing Corp. 

PacAcro is converting Convair 3-10 
and -HO transports to a "Super Convair" 
configuration for Allison Division of 
General Motors Corp.. which is mar- 
keting the conversions to airline oper- 
ators and corporate fleet owners (AW 
Feb. S, p. -41). First Super Convair 
delivery will be made soon after final 
certification, now 80% complete, with 
certification scheduled to be awarded 
Mar. 31. Test aircraft. N5100, will be 
retained by Allison as a demonstrator. 

PacAcro’s manager of flight opera- 
tions, L. II. Coan, demonstrated the 
Super Convair’s performance by climb- 
ing to 20.000 ft. at the maximum gross 
weight of 33,200 lb. This Aviation 
Week observer, riding in the jump seat, 
clocked the time-to-climb. on a day 
slightly warmer than standard, at 1 3 
mm. This is better than Allison's guar- 


With the Allison 501-D13 turboprop 
engines at maximum rated, turbine inlet 
temperature (MRT) of 07 1C. Coan re- 
leased the brakes and the aircraft ac- 
celerated rapidly: rotation started at 
about 90 kt. Initial rate of climb 
exceeded the 2,000-fpm. scale of the 
test indicators on the panel. 

True Airspeed 

Airspeed stabilized at 212 kt. indi- 
cated airspeed at 20.000 ft. with an 
indicated free air temperature of —ISC. 
Engines were cut back to normal cruise 
setting of 94^ MRT (S4SC). Com- 
puted true airspeed with these uncor- 
rcctcd data is 288 kt., which compares 
with Allison's guaranteed standard-dav 
TAS of 300 kt. at 4S.OOO lb. gross. 

Following a simulated engine failure 
to check the automatic negative torque- 
signal. the left propeller was feathered 
and the right engine advanced to maxi- 
mum continuous MRT (9320. The 
aircraft maintained 20,000 ft. with air- 
speed stabilizing at 133 kt. IAS. 

Acceleration from 140 kt. IAS to 
more than 300 kt. while maintaining 
3,000 ft. altitude showed that sufficient 
elevator control is available to over- 
come the de stabilizing effect of the 


increased engine horsepower. Consid- 
erable elevator trim is required as speed 
builds up. but increased elevator and 
horizontal stabilizer areas provide ample 
margin. 

Landing weight was in excess of 50.- 
000 lb. (certificated maximum is 30,670 
lb.), hence a single engine landing was 
not demonstrated. Single engine land- 
ings, using full reverse thrust on one en- 
gine (S0% power), have been executed 
repeatedly. Coan said. 

At the conclusion of this flight, full 
reverse thrust was used on both engines, 
resulting in a very short roll despite the 
heavy landing weight. Brakes were not 

Extensive airframe modification is 
not necessary since the Convair 340/ 
440 aircraft arc designed to accept 
the Allison turboprops higher horse- 
power. Using a proven airframe is an- 
other advantage. Allison contends. 

Convair spokesmen told Aviation 
Week that some 340s now have logged 
nearly 20.000 hr. in airline service. The 
company is reluctant to predict what 
the service life of the airframe will be. 
Fatigue tests on the 340/440 structure 
have failed to yield a prediction after 
running into cycles equal to “many 
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50% size reduction, plus improved characteristics, 
offered by new Molded Deposited Carbon Resistors. 


IRC’s Molded Deposited Carbon Resistors are now 50% 
smaller in size and weight, and improved in virtually 
every respect. The resistance element is a new extra hard 
deposited carbon alloy for added precision, stability and 
reliability. The resistance element is protected by two 
moisture resistant undercoats, both new. The case is new, 
heavy-duty, break-resistant. Even the terminating paint 
bonding cap to carbon film is a new highly-conductive 
type, a product of IRC research. 

In short, IRC miniaturized Precision Film Resistors run 
cooler, withstand sudden overloads with little permanent 
change, and exhibit less change under load than her- 
metically-sealed resistors costing over 3 times as much. 




IRC Molded Deposited Carbon Resistors are produced 
in 3 standard sizes: MDA-J4 watt, MDB-J4 watt, and 
MDC-1 watt, and in resistances from 10 ohms to 25 
megohms. Standard tolerance is ±1%, with tolerances of 
0.5%, and 2% also available. Write for Bulletin B9-6, 
International Resistance Co., Dept. 201, 401 N. Broad 
St., Philadelphia 8, Pa. 
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thousands of hours” of inflight loads. 
Convair is optimistic about the life of 
the aircraft being equal to that of the 
Douglas DC-3. 

Allison is prime contractor in the 
conversion program; PacAcro’s role en- 
compasses engineering, modification, 
flight testing, and certification. Alli- 
son has 11 firm orders for corporate 
conversions of the aircraft plus five 
transport conversions for Lake Central 
Airlines, which also holds an option 
for 10 additional conversions. 

Allison claims these conversion ad- 

• Cruise speed increase of 70 kt. at op- 
timum altitude. Optimum cruise speed 
of a piston-powered Convair at 45,000 
lb. gross is 230 kt. at 17.000 ft.: Allison- 
powered version, weighing 48,000 lb., 
will cruise at 300 kt. 

• Increased rate of climb. Standard 
day climb performance of a piston- 
powered Convair at 5,000 ft. is 700 
fpm., slightly less than 500 fpm. at 15,- 
000 ft. Allison-powered Super Convair 
at the same gross will climb at 2,050 
fpm. at 5.000 ft., 1,400 fpm. at 15.000 
ft. 

• Over-all noise reduction in the cabin 
of about 17% in the 600-to-4,800 cps. 
speech interference band. Noise level 
in the front of the main cabin is reduced 
from 67 to 62 db. and from 77 to 58 db. 
in the rear of the cabin. Normal con- 
versation was possible in the cabin even 
though interior of the test plane was not 
finished. 

• Greater revenue-generating capacity. 
Block speed comparison figures show a 
28% increase for a stage length of 400 
stat. mi. Allison Super Convair also 
will carry a 10.000-lb. payload 1,200 
mi., 2,000 lb. more than the piston- 
powered Convair. Maximum range with 
an 8.000-lb. payload is almost 1,600 
mi. compared with 1,200 mi. for the 
piston powered Convair. Maximum 
gross weight is increased from 47,000 
lb. to 53.200 lb. 

• Lower scat mile costs. Allison com- 
putes the cost per airplane mile of the 
Super Convair to be approximately 
equal to. or slightly less, than that of a 
piston-powered Convair. Typical cost 
on a 600-mi. stage length is S0.60/mi, 
for the turboprop aircraft, and S0.62 
for the piston-powered aircraft. Seat 
mile costs can be lowered appreciably, 
however, because of the increased pay- 
load which will permit installation of 
44. 52, 58, 66 or 77 scats. A 77-seat 
Convair, operating on an 800-mi. stage 
length, would cost about S0.68 per mi. 
Operating costs for a 58-seat version on 
an 800-mi. stage length would be about 

Corporate conversion configurations 
will have a 1,550-stat. mi. range with 
standard fuel capacity of 1,730 gal. 

Two extra-cost options are offered to 
increase fuel capacity— integral wing tip 
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At 4 times rated pressure we gave up 
torturing this rugged Kellogg Hydraulic Pump* 


At 12,000 psi our 100 HP drive could 
not stand the strain of torturing an 
AP6V hydraulic pump designed to 
deliver 3000 psi at 3750 rpm. Static 
pressures up to 1 ,000 psi were applied 
to the case without leakage or failure. 
When we took the pump apart it was 
in perfect condition . . . every part 
structurally sound. 

Structural ruggedness is one of 
many features that add up to greater 
hydrauliepumpdependability. Unique 
design of the variable stroke Kellogg 
pump also gives: 

• Fast response. • High volumetric 


Broke Shoe | 


COMPANY 


efficiency (over 95% at rated pres- 
sures). • Simplified design for maxi- 

Highest HP/weight ratio. • Depend- 
able operation under rapid changes in 
acceleration, torque and thrust loads, 
and at elevated oil temperatures. • 
Minimum size. • Exceptional con- 
tamination tolerance. 

For greater reliability in hydraulic 
components or systems, contact our 
engineering representatives, Airsup- 
ply-Aero Engineering Company, Di- 
vision of The Garrett Corporation. 
Offices in major cities. 





tELLOGG DIVISION • 97 HUMBOLDT STREET • 



ROCHESTER 9, N.' 



tanks, which add 350 gal. and increase 
range to about 2,050 mi., and inboard 
wing tanks, adding another S20 gal. 
to extend range to about 2,900 mi. 

Certificated performance at maxi- 
mum gross landing weight is 4,300 ft. 
at sea level, 4,800 ft. at 5,000 ft. alti- 
tude. Allison figures that the landing 
performance of the aircraft is a big sell- 
ing point for corporate conversions be- 
cause it brings many more airports 
within range if instrument weather re- 
quires diverting to an alternate. 

Takeoff performance also permits 
utilization of many fields unsuitable for 
pure jet aircraft. Civil Air Rcgulations- 
certificated field-length takeoff require- 
ments for a 53,200-lb. airplane on a 
standard day calls for 4,800 ft. Field 
length required at elevation of 5,000 ft. 
is 6,400 ft. Hot-day performance of a 
53,200-lb. airplane calls for 6.000 ft. 
field length at sea level, 6,800 ft. at 
5,000 ft. elevation. 

Allison is negotiating contracts on an 
individual customer basis for the con- 
version to turboprop power. A definite 
price has been difficult to establish be- 
cause of many variables. For instance, 
the 340 aircraft needs additional 
soundproofing, which costs about $14,- 
000, whereas the 440 docs not. Also, 
the AiRcsearch gas turbine compressor 
starting unit, costing approximately 
$1 5,000, can be deleted if the operator 
wants to carry more payload instead of 
a starting unit- Eastern Air Lines, for ex- 
ample, uses ground starting units for 
Lockheed Elcctra aircraft. 

Conversion cost is in addition to the 
purchase price of the airframe for op- 
erators not having Convair equipment. 
Residual value of a 340 on todav’s mar- 
ket is between $300,000 and $400,000, 
Allison says. First conversion, now re- 
ceiving final touches at PacAero, is a 
Convair 340 purchased from Hawaiian 
Airlines for $350,000, minus engines 
and propellers. Convair reports that 
200 of the 340s and a like number of 
the 440 scries were built. 

The Allison 501-D13 engines are 
identical with those used on the Lock- 
heed Electra, except for minor changes. 
Engines are built up in a quick-engine- 
changc (QEC) package before instal- 
lation. QEC includes engine and ac- 
cessories and cowling from the firewall 
forward. 

Acroproducts 606 constant speed, re- 
verse thrust, hydraulically actuated 
propellers are used. In addition to auto- 
matic synchronization, a phase syn- 
chronizer selects and maintains opti- 
mum blade angular relation between 
propellers to cut noise, vibration. 

Automatic feathering is provided 
should an engine fail on takeoff. Thrust 
sensitive signal system is armed on take- 
off and automatically will feather if the 
power delivered to the propeller drops 


to 500 lb. propeller thrust. During the 
feathering cvcle, the propeller would be 
delivering a small increment of thrust 
to the aircraft. 

In flight, a negative torque signal 

tween 250 and 370 negative horse- 
power. Effect is that when the pro- 
peller starts to drive the compressor the 
signal acts to "coarsen” the propeller 
pitch to unload the drag. The signal 
then causes a cycling of the propeller 
pitch, producing a slight yawing mo- 

If failure becomes more progressive, 
such as the sudden seizure of the com- 
pressor caused by foreign object inges- 
tion or oil starvation, an automatic fea- 
ture decouples the propeller from the 
engine when engine drag reaches 1,450- 
1,850 negative horsepower. Allison en- 
gineers figure the power drag of an 
unfeathered propeller driving a dead en- 
gine to be about 40,000 hp.— the 


amount of energy absorbed in driving 
the compressor at maximum rated 
thrust. 

Modifications to the airframe in- 
cludes these features: 

• Over-wing portion of nacelles is re- 
worked to provide necessary space for 
the engine and exhaust pipes. The re- 
contoured nacelle is built of stainless 
steel and the upper portion of the wing 
beneath the nacelle is re-skinned with 
same material. Original landing gear 
fairing doors are used but retracting 
arms and hinges arc beefed-up to permit 
gear retraction up to 145 kt., rather 
than 125 kt. 

• Empennage is enlarged by adding 12 
in. to the vertical fin and rudder and 
40 in. to the span of the horizontal 
stabilizer and elevator. Added vertical 
fin area is required because of the larger 
asymmetric thrust loads during single 
engine operation. Increased elevator 
area is needed to overcome the de-stabi- 


STAINLESS steel overwing nacelle is redesigned to accommodate the turbine engine 
exhaust tailpipe ill space formerly occupied by piston-powered Convair’s augmentor tubes. 
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THE H-A.VYS POLARIS: 


d o n n t r 

One day soon the U. S. Navy will file a report more fantastic than any sea serpent 
tale we’ve ever heard. This will be the launching of the Navy’s spectacular Polaris 
missile from a submerged nuclear submarine. Advanced testing is underway; the 
Polaris will be ready for the fleet in 1960. 

Smaller and lighter than other intermediate range ballistic missiles, this formidable 
Lockheed developed weapon features much that is new in advanced electronics. 
It even “thinks” for itself. 

One such “think” device aboard the Polaris is a system developed by Donner 
Scientific Company using as a base a standard Model 4310 Accelerometer. The 
system monitors flight performance like a policeman directing traffic. If, for 
example, in the initial portion of the flight, the missile does not achieve sufficient 
velocity by a pre-determined time, the Donner system aborts the flight. The missile 
gets the go-ahead only as programmed. 

Donner’s role in the Polaris project represents another basic 
contribution from an engineering team which specializes in 
accurate systems, interlocking time, acceleration, velocity 
and other inputs designed to meet customers’ requirements. 

Donner welcomes your inquiries concerning the company's , 

capabilities in this and related fields. Write Dept. 052. j 

DONNER SCIENTIFIC COMPANY 

Conoord, California k 
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lazing effect of increasing engine power 
by 50%. PacAcro is using the engi- 
neering and design work done by Con- 
vair on the empennage when the YC- 
131 military version was converted to 
use the Allison T-56 engine, which was 
the forerunner of the 501-D13 power- 
plant (AW Oct. 12, p. 37). 

• Engine instrument panel and new 
control pedestal also are added. In ad- 
dition to the thrust levers, conversion 
includes a fuel shutoff lever and a tell- 
tale light panel on the pedestal; panel 
instruments include tachometers, 
torque meters calibrated in horsepower, 
turbine inlet temperature gages, oil 
pressure and temperature gages, oil 
quantity gages and recalibrated fuel 
quantity gages. 

• Fuel system rework. Original fuel 
tanks are used but new fuel lines are 
installed and re-routed. Original fuel 
booster pumps are retained and fuel 
quantity gages are re-calibrated for JP-4. 

• Fire extinguishing system uses chloro- 
bromomethane. 

• Hydraulic system. Internal piping is 
retained and one engine-driven hy- 
draulic pump is retained on the left 
engine. Installation of the compressor 
in the right nacelle precludes installa- 
tion of a second engine-driven hydraulic 
pump and added hydraulic power is 
afforded by one a.c. and one d.c. hy- 
draulic pump. 

• Electrical system's engine-driven d.c. 
generators are retained. Additional elec- 
trical power is supplied by two engine- 
driven 40-kva. alternators. A standby 
inverter also is retained for flight in- 
strument operation should both alter- 
nators fail. 

• Cabin pressurization system uses a 
new AiRcscarch-built engine-driven 
turbine on the right nacelle and feeds 
into the plane's standard system mani- 
folding. 

• Hot wing and tail uses bleed air from 
the 14th compressor stage. Engine in- 
lets, propeller hubs and spinner are 
coated with Spraymat for electrical 
anti-icing. Additional cabin heat, other 
than that created by the heat of com- 
pressing the cabin air. is obtained from 
an a. c. electric heater. 

• Sound treatment of cabin includes ad- 
hesive foil on the inner skin surface of 
the >40 aircraft to add mass for sound- 
proofing. Soundproofing also is added 
in the plane of the propellers. No ad- 
ditional treatment is required on 440 
aircraft. 

• Starting system employs a gas tur- 
bine compressor in the right nacelle, 
making the aircraft independent of 
ground power for starting. 

Optional Items 

Optional conversion features consist 
of two integral tanks in the outboard 
wing section, adding 350 gal., and 600 
gal. of wing tankage inboard of engine 



Interior arrangements and seating 
configuration is at the option of the 
customer and is subject to negotiation 
with PacAcro, independent of the con- 
version contract with Allison. 

An exchange program is offered by 
Allison whereby the operator returns a 
used QEC pack, propeller or related 
unit to the factory, is given a replace- 
ment unit and is charged for the cost 
of overhauling his returned unit. Allison 
and Aeroprodncts also agree to reim- 
burse airline operators for engine and 
propeller overhaul and line maintenance 
costs in excess of a fixed rate per engine 
fleet flight hour. A similar arrangement, 
subject to individual contract negotia- 
tion, can be made with corporate air- 
craft operators. 

Overhaul Sites 

Allison and Aeroprodncts also over- 
haul 501-01 3 engines, 606 propellers. 
Elcctra QECs and powerplant accesso- 
ries at factories in Indianapolis, Ind., 
and Dayton, Ohio, for all U.S. airlines 
operating Elcctras. These same facili- 
ties will provide complete service for all 
Super Convair operators who elect the 

Allison warrants the modified portion 
of the Super Convair airframe for 1.000 
flight hours nr six months, whichever 
expires first. The company also offers 
flight instruction in the converted air- 
plane and operation and maintenance 
instruction on the engine and propel- 
lers as part of the negotiated contract 

Convair has pledged to continue sup- 
porting the unmodified portion of the 
340/440 airframe as long as 1 6 aircraft 
of the type, either piston or turboprop, 
are operating in airline service. 



Now you can 
do even more with 

TEFLON 

-made bondable by R/M 

Time was, you’d often rule out 
"Teflon”' where it was sorely needed, 
simply because you couldn't make 
anything adhere to it. 

But not now. R/M has perfected a 
process that makes "Teflon” easily 
bondable to other materials and to 
itself with commercial adhesives. Now 
you don't have to design intricate 
“Teflon" parts in a single piece or 
devise elaborate and costly fastening 
methods. 

R/M can supply “Teflon" sheets 
and tape with bondable surfaces where 
you specify them. Thus you can use 
the remarkable electrical and chemical 
properties of “Teflon" without worry- 
ing about how to make it stay put. In 
fact, you can take advantage of bond- 
ability and non-bondability in the 
same R/M "Teflon" part. 

A lot is happening in “Teflon” daily. 
To keep up with it, talk “Teflon” with 
the R/M man— learn of R/M’s com- 
plete "Teflon" service that can help 
you improve design and increase reli- 
ability even while cutting costs. Call 
one of the offices listed below or write 
Plastic Products Division, Raybestos- 
Manhattan, Inc., Manheim, Pa. 



PLASTIC PRODUCTS DIVISION 

RAYBESTOS-MANHATTAN, INC. 



SPECIALISTS IN ASBESTOS. RUBBER, 
SINTERED METAL, ENGINEERED PLASTICS 
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NOW! ANEW CONCEPT 
IN COMPUTER DESIGN 
SETS A JjfcW STANDARD 
OF VERSATILIT? AND VALUE! 

THE FULLY-TRANSISTORIZED 

RPC-4000 

ELECTRONIC 

COMPUTING 

SYSTEM 



The RPC-4000 is a new, fullv-transistorized electronic 
computing system with the largest memory, greatest 
problem-solving capacity and flexibility in tlie low- or 
medium-priced field. It is the latest member of a grow- 
ing familv from the people whose LGP-30 has become 
the world’s leading small-scale computer. 

Wide range of applications: the RPC-4000 has been de- 
signed for engineering, scientific, business data process- 
ing and management control functions. Such jobs as 
product and process design, statistical analysis, research, 
inventory control, payroll and sales analysis are all well 
within its capabilities. 

Easy to use: the RPC-4000 is simple to program and 
operate. Royal McBee compiling and translating routines 
allow even non-techmcal personnel to obtain maximum 
results. Versatile command structure gives programming 
speed and flexibility. 

Available at low cost: high capacity, flexibility and ease 
of operation make the RPC-4000 the outstanding com- 
puter value on the market today. 

Minimum operating costs: the RPC-4000 requires no site 
preparation or special maintenance. It is powered from 
any ordinary wall outlet. 

Continuing assistance: users benefit from free training, 
an information exchange service, and library of programs. 



Royal Precision is jointly owned by the Royal McBee and 
General Precision Equipment Corporations. RPC-4000 sales 

through Royal McBee Data Processing Offices. For full, de- 
tailed specifications on the new, transistorized RPC-4000, write 
ROYAL MCBEE data processing division. Port Chostor, N, Y. 
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from 800° 
Fahrenheit 


... to 65° 
below zero 


Environmental testing 
helps develop dependable 
Woodward Gas Turbine 
Fuel Controls 
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Radio Sextant Developed for Submarines 


By Barry Miller 

Norwood, Mass.— An electronic sex- 
tant capable of correcting inertial navi- 
gation systems of Polaris missile sub- 
marines is nearing completion here in 
the laboratories of American Standard. 
Military Products Division. 

Essentially a radio telescope designed 
for underseas operation, the sextant 
will lock-in on X-band radio emission 
from the moon, the sun or ultimately 
other stars besides the sun and will 
provide corrections for errors due to 
gvro drift in the ship's inertial system, 
fhe combination— ship's inertial navi- 
gation system and the electronic sextant 
—will provide Polaris submarines with 
an accurate, all-weather navigational 
capability. 


In addition to the sextant, American 
Standard engineers are putting the fin- 
ishing touches on a second navigational 
aid, this one known as a Type 1 1 peri- 
scope. Inherently of greater accuracy 
than the sextant but restricted to clear 
weather use only, the periscope enables 
an operator to visually locate a true star 
position and manually enter informa- 
tion which corrects the inertial system's 
prediction of the ship's position. 
Retractable Mast 
Operation of these complementary 
aids requires, however, that the sub- 
marine rise to a sufficiently shallow 
depth from which either a retractable 
mast housing the sextant's antenna or 
the Type 1 1 periscope can be extended 
above* the ocean's surface. 


Besides its all-weather capability, the 
radio sextant type of navaid, American 
Standard engineers say, has another 

tremely difficult to jam. To disrupt this 
system, large bursts of energy must be 
generated on a line of sight between 
the antenna and the celestial body on 
which the several minutes-long fix is 
taken, precisely when it is taken. 

American Standard has orders to 
finish only one sextant for the present, 
but funds have been allocated for radio 
sextants to go into the remaining Po- 
laris submarines. At least one firm is 
currently running a radio sextant design 
study and another-Collins Radio-like 
American Standard, has previously de- 
signed radio sextants for surface vessels. 

Under a $5 million Navy contract. 
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Crosley Amplifiers— 

Under The 
Polar Ice Cap 

Today’s Navy calls for reliability. New 
submarines and surface ships demand 
technical mastery in every phase of 
development. When amplifiers used in 
underwater torpedo fire-control systems 
failed after a few hours of operation, the 
Navy turned to Avco’s Crosley Division! 
for help. 

Crosley engineering solved the problem. 

The product : an amplifier that operates 
without failure for 2000 hours or longer. 
Recently the Navy decided to install 
Crosley amplifiers in fire-control systems 
aboard many of its modern vessels — 
including the nuclear-powered submarines 
S.S. ( N ) Nautilus, S.S. (N) Skate, S.S. (N)Sargo, 
and S.S. (N) Swordfish. When the Skate 
made its historic journey under the 
Arctic ice cap in 1958, it had Crosley- 
made amplifiers aboard. Today, some ten 
different types of Crosley amplifiers are 
used by ships of the U.S. Navy. 

Crosley's talent for design, engineering, 
and manufacture of transistorised 
amplifiers has secured an important 
place for this critical equipment. It is 
reflected in airborne television gun- 
sighting equipment purchased by the 
U.S. Air Force, in the huge FPS-26 height 
finder radar for perimeter defense, and in. 
the Navy's Polaris missile system. 

For more information on amplifiers 
designed and produced by Crosley, write' 

. . . Vice President, Marketing-Defense 
Products, Crosley Division, Avco 
Corporation, Cincinnati 25, Ohio. \ 



RADIO WAVES from the moon arc used in assisting inertial system in determining subma- 
rine's exact position to satisfy missile launching needs. Signal flow indicates how sextant is 
tied into ship’s inertial navigation system. Electronic sextant will periodically take fixes on 


the local firm has the over-all respon- 
sibility for designing and fabricating 
the sextant parts which have been 
supplied by several subcontractors. 
Among these is Ewen-Knight Corp., in 
nearby Natick, which has designed and 
developed the radiometric receiver. 

The sextant operates as follows: The 
submarine's position in latitude and 
longitude, predicted by SINS (Ship's 
Inertial Navigation System), provides 
one input for a NAVDAC (Naviga- 
tion Data Assimilation Center) com- 
puter. With this indicated ship’s posi- 
tion along with star data, the NAVDAC 
computer predicts the position of the 
celestial body to be tracked. Simul- 
taneously, signals corresponding to 
pitch, roll and heading of the subma- 
rine are fed into a stabilization com- 

The predicted celestial target’s posi- 
tion then is entered into the stabiliza- 
tion computer which converts three-axis 
data into elevation and train. These 
signals are fed in turn into a console 
where drive signals position the track- 
ing head into the predicted celestial 
position. 

Radio waves from the celestial body 
cause the sextant line-of-sight to move 
from the predicted position to a true 
celestial position. The difference be- 
tween the predicted and the true posi- 
tions is detected as bearing and eleva- 
tion corrections by the antenna and 
radiometric receiver. A tracking correc- 
tion signal is fed back from the re- 
ceiver to the stabilization computer. 


where its coordinates are converted 
back to earth coordinates, sent to the 
NAVDAC computer from which cor- 
rections arc then directed into SINS. 
The NAVDAC computer can also ac- 
commodate information from the Type 
1 1 periscope for correcting SINS. 

The Polaris electronic sextant evolved 
from the firm’s earlier Navy-backed 
work with Ewen-Knight on a radio- 
metric tracker for surface vessels origi- 
nally slated to launch Jupiter missiles. 
For the project, Ewen-Knight developed 
an 8-kmc. traveling wave tube radio 
telescope receiver combined with a 28-ft. 
antenna which was able to receive sig- 
nals from 12 radio stars. 

As its part, American Standard came 
up with a seagoing four-axis mount, gim- 
balcd in roll, pitch, azimuth and eleva- 
tion. A gyro-accclcrometer package on 
the azimuth gimbal generated a true 
vertical to offset structural deflections 
of the ship’s mast. 

In January, 195S, the Navy amended 
the original contract and told con- 
tractors to redirect their work for under- 
seas operation. This required imme- 
diate reduction in the antenna reflector, 
thus limiting reception to signals from 
the moon and the sun. In addition, it 
was necessary to find ways to: 

• Support the antenna over the surface. 

• Exclude sea water from the antenna 
and the RF tracking component. 

• Measure the attitude or the antenna 
line-of-sight with respect to a coordi- 
nate reference within the submarine. 

• Assure transmission of RF energy 



Now offering . . . 

creative 
careers in 
ordnance 


Expanding operations in an exciting, 
growing company have created un- 
usual career opportunities for ord- 
nance engineers. Assignments on re- 
search and development projects will 
require the mature judgement of from 
two to ten years’ experience in the 
field and present a combination of 
stimulating challenge and an ideal 
professional climate for contribution 
and personal development. 

The company: the Crosley Division 
of Avco Corporation. There, confi- 
dence and personnel morale stem from 
aggressive management, a progressive 
approach to individual effort, and 
maximum support for all projects. 
Definite creative career opportunities 
are available now. Experienced per- 
sonnel can choose from: 

• Ballistics 

• Arming and Fuzing 

• Non-nuclear Weapons Systems 

Analysis 

• Target Damage Evaluation 

• Warhead Design 

• Shells System Design 

• Microminiature Electronic 

Assemblies Design 

• Projectile Design 

For complete information, write or call: 
Mr. P. B. Olney, Manager of Scientific 
and Administrative Personnel, Dept. 
r-2.50, Crosley Division, Avco Corpo- 
ration, IS29 Arlington Street, Cincinnati 
25, Ohio. Phone: Kirby I -6600. 


Avco 


Crosley 
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from the antenna into the submarine. 

A stainless steel tubular mast almost 
35 ft. in length was selected for the 
antenna support. In its retracted posi- 
tion, it is stored within a sealed tank in 
the sail structure. 

A rigid reinforced plastic radome, 1 
wavelength in thickness, covers the 
tracking head which consists of the 
antenna and two-axis drive motors. The 
radome was selected to have small 
enough reflection of RF energy to get 
navigational accuracy and of sufficient 
strength to withstand wave impact 
forces. A quartz window at the base of 
the mount prevents entry of seawater 
into the vessel. 

The two-axis tracking head with mo- 
tors is mounted atop the mast. A flexure 
monitor indicates now much the mast 
bends with water drag and rolling and 
pitching of the boat and supplies cor- 
rection signals to the ship’s stabilization 

In the flexure monitor system, a 
beam of light is projected from a tele- 
scope at the base of the mast and re- 
flected from a mirror on the tracking 
head base and refocused on a detector 
in the telescope. This provides the 
means for measuring the tilt of the top 
of the mast. The flexure monitor is a 
two-axis automatic autocollimator and 
incorporates an optical cube, a box with 
mirrors on its four vertical sides, that 
serves as the basic reference to the 
ship's coordinate system. 

Assure Transmission 

To assure transmission of RF energy 
through the mast into the receiver, the 
best low-noise transmission lines were 
selected. Efforts are being made to 
balance and remove reflection points on 
the lines. As indicated previously, size of 
the antenna and sensitivity of the 
radiometric receiver limit celestial re- 
ception to the moon and the sun. The 
moon is preferred because it is more 
stable radiometrically. This may be 

improved. Presently, the receiver em- 
ploys traveling wave tubes but is in- 
tended to be convertible to wideband 
Masers if the latter become available. 
A Maser with 100 me. bandwidth 
would be necessary to equal the per- 
formance of the receiver with traveling 

designed into the sextant, it is likely 
that the antenna dish would again be 
reduced to lessen the bulk on the mast. 
The present system is said to be a 
fine balance of antenna size, cost and 
receiver sensitivity. 

Ewen-Knight currently has a separate 
million dollar contract from the Navy 
which covers the study of solid-state 
preamplifiers— Masers and parametric 
amplifiers— from which better devices 


for increasing system sensitivity may 
emerge. 

The sextant's radiometric receiver 
will be at least as sensitive as a standard 
radiometer which is capable of detect- 
ing 0.1 K noise temperature differences, 
a spokesman for Ewen-Knight said. 

Besides Ewen-Knight, the firms work- 
ing with Military Products Division on 
the sextant and the items they supply 
include: Brunswick-Balke-Collender Co. 
—the radome; Edo Corp.— the mast; Al- 
lied Research Associates, Inc. —the ra- 
dome hydrodynamic tests; Pcrkin- 
Elmcr Corp.— the flexure monitor; 
Epsco, Inc.— the stabilization com- 
puter, and Advanced Technology Lab- 
oratories Division of American-Stand- 
ard— environmental controls. 

Aside from its responsibility for de- 
sign and integration of all parts into 
the sextant, the Military Products Di- 
vision handled the tracking head servos, 
the tracking electronics and the con- 
trol console. 

The Military Products Division of 
American Standard has been active in 
gyro stabilization, coordinate trans- 
formation computers and precision 
navigation computers for the past 1 2 
years. Originally known as Control En- 
gineering Corp., the firm was acquired 
in 1955 by American Radiator & Stand- 
ard Sanitary Corp. as a unit of its De- 
troit Controls Corp. It has since 
matured into a separate division of 
American Standard specializing in com- 
ponents, as gyros, accelerometers and 
shipborne navigation computers. 


► Low-Cost DME-T Reports Avail- 
able-Quarterly progress reports on a 
Federal Aviation Agency-sponsored pro- 
gram to develop a minimum-cost dis- 
tance measuring equipment, under way 
at National Aeronautical Corp. (Narco), 
arc available to avionic equipment manu- 
facturers who may be interested in 
manufacturing such equipment. Re- 
quests should be directed to Bureau of 
Research and Development, Federal 
Aviation Agency, Washington 25, D. C. 


► New Firm To Exploit Video-Sonics- 
Applied Communication Systems is the 
name of a new firm formed to assist 
industry in application of new Vidco- 
Sonics technique, developed by Hughes 
Aircraft Co., which speeds employe 
training, slashes defect rate and in- 
creases output (AW Jan. 4, p. 75). 
The new firm, a division of Science 
Research Associates, Inc. of Chicago, 
is headed by Donald E. Stewart, who 
formerly headed the Hughes Video- 
Sonics project. Applied Communica- 
tion Systems address is 8535 Warner 
Drive, Culver City, Calif. 



MOTlSSili 

NIGHT-SHIFTS 


capability throughout the 
spectrum of creative research to 
practical production, from day 
dreams to night shifts, is a sum of 
the qualitative and quantitative input 
of Motorola’s Military Electronics 
Division. Its breadth and depth 
is evident in personnel and facilities 
at every echelon... from advancing 
frontiers of the art in Solid State 
electronics to volume production 
of anti-submarine warfare devices. 
Moreover, all of Motorola’s 
military electronic capabilities 
have this common denominator: 
uncompromising reliability 
of final performance. 

capability, Motorola participates in 
complex and advanced military assignments. 



• Applied Research S Development In Microelectronics 

• Advanced Radar & Senior Developments 

• Surveillance Systems 

For more detailed information, a comprehensive 
brochure will be mailed on request. 

Engineers, scientists and qualified technicians 
seeking challenging opportunities in 

Motorola. Address your inquiry to the 
area of your choice: 



Military Pilots Depend 
on the unerring Accuracy of 

ARC’S Type 21A ADF 



ARC'S Type 21 A ADF is proving of inestimable value 
in the completion of countless critical military missions throughout the world. 

txtreme conditions 
has been installed 
andRF-101. 
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Idlewild Installs IFR Narrow Gage Lights 


By Barry Tally 

New York— Improved traffic handling 
of jet and conventional aircraft under 
instrument flight rules at New York In- 
ternational Airport will result from the 
commissioning of Runway 4R as an in- 
strument runway at a cost of S9.2 mil- 
lion. 

Runway 4R-22L at Idlewild, equipped 
with narrow gage and centerline lights 
and high speed exits, became an instru- 
ment runway last week following Fed- 
eral Aviation Agency installation of 
approach lights at its southwest end. 
The 8.400 ft. runway, in landing used 
during visual flight weather conditions 
since October. 1959. will be fully instru- 
mented in both directions sometime 
this spring. 

The commissioning of 4R-22L as an 
instrument runway frees its twin to the 
west, 4L-22R, for takeoffs. This takeoff 
runway will be extended 600 ft. to the 
northeast and 5,550 ft. into Jamaica 
Bay for a total length of 12,000 ft. If 
takeoff performance remains constant, 
the increased runway length will pro- 
vide greater safety margins in the event 
of aborts and will permit aircraft to 
reach higher altitudes while within field 
boundaries, thus lessening noise prob- 
lems. 

The added length also could be 
used to increase allowable takeoff 

" C, Thc S instrument runway, 4R-22I., is 
the first commercial airport runway to 
employ flush-mounted narrow gage and 
centerline lights. These innovations are 
combined with flashing strobe approach 
lights, dual ILS, and lighted high speed 
turnoffs. 

System Tested 

The narrow gage lighting system, de- 
signed to eliminate touchdown in the 
so-called “black hole" of convcntionally 
lighted runways, was tested at Dow 
AFB, Me. (AW Dec. 1. 1958. p. 59). A 
second Air Force installation of the 
system is at March AFB, Calif. At 
both Dow and March the flush light 
system is used by Boeing B-52 bombers 
with heavier landing weights than any 
commercial jet transport now flying. 

The narrow gage lights— the 60 ft. 
gage appears narrow to pilots, in com- 
parison with conventional lights at the 
runway perimeter— are placed in bat- 
teries of three, 50 ft. from the center- 
line, at 100 ft. intervals down the run- 
way. This double row extends for 5,000 
ft. from both ends of the runway. The 
remaining center section is lighted by a 




LIGHTING configuration of Runway 4R22L is shown in sketch. The narrow gage flush 
lights extend 3.000 ft. from each end of the runway with centerline lights covering the 
remaining 2.400 ft. distance. Enlarged insert shows the location of the flush pancake 
lights (black dots) which lead the pilot through the high-speed exits at night. 
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SIMULATORS-BASIC TOOLS 
IN VOUGHT RESEARCH 



single row of lights on the centerline. 

The lighting system, as seen by a 
pilot on landing approach, appears as a 
narrow strip of white lights centered be- 
tween the runway lights. If the aircraft 
is not aligned with the center of the 
runway, just one row of lights will be 
visible. Correction toward the single 
row will bring both rows into view, indi- 
cating alignment with the centerline. 

When the aircraft is over the runway 
the pilot touches down on or between 
the narrow gage lights rather than set- 
tling, as on runways without narrow 
gage lights, into a dark area between the 
edge lights. The flush lights present a 
textured light surface which is intended 
to aid depth perception. 

High Speed Exits 

High speed exits on runway 4R-22L, 
located at 3,330 ft. and 5,730 ft. from 
each threshold, permit turnoffs at speeds 
to 60 kt. The exits have a turn radius 
of 1,800 ft. and intersect the runway at 
an angle of 30 deg. At night, white pan- 
cake lights, flush mounted in the runway 
at 20 ft. intervals, lead the pilot from 
the runway centerline through the high 

The flush light fixtures used for the 
narrow gage and centerline lights are 
produced bv Structural Concrete Prod- 
ucts Corp., New York. The steel fix- 
tures, called Elfaka, are a Dutch design 
purchased by Structural Concrete. Tne 
Elfaka units are narrow steel boxes rang- 
ing from 6 to 10i in. in width, 8 ft. in 


length and 12 in. deep, oriented length- 
wise along the runway. 

Each Elfaka unit houses one or two 
General Electric PAR 36 (parabolic alu- 
minized reflector) lamps. The fixtures 
are covered bv a heavy steel grille ca- 
pable of withstanding direct impact 
landing loads. The forward half of the 
fixture is made up of a series of long, 
narrow channels, through which light is 
transmitted toward the oncoming 
planes. 

The 100-watt PAR lamps are capable 
of producing 90,000 peak beam candle- 
power at maximum rated current of 20 
amp. This degree of brightness would 
be required only under minimum visi- 
bility conditions. For use in better 
weather conditions, four lesser degrees 
of brightness may be selected by the 
control tower. The Industrial Heating 
Department of General Electric, Shelbv- 
ville, Ind., developed a 1,500-watt heat- 
ing unit for the flush lights for de-icing. 
Tubular Lamps 

Flush-mounted turnoff lights, also 
produced by Structural Concrete, uti- 
lize General Electric’s "Quartzline” 
45-watt lamps. The small tubular lamps 
are expected to generate enough heat 
to melt snow and ice. eliminating the 
need for de-icing heaters. The circular 
pancake fixture itself is 513 in. in diam- 
eter and rises less than J in. above the 
runway surface. The ‘'Quartzlinc" lamp 
is recessed under a protective steel plate 
and its light shines out through two 


The Manned Space Flight Simulator 
Laboratory shown opposite is designed 
to answer difficult questions posed by 
manned space flight. 

Vought Astronautics has already faced 
and solved many problems during initial 
development of the Dyna-Soar orbital 
boost-glide vehicle. Developmental 
studies and feasibility tests by this divi- 
sion have added up to over two years of 
pathfinding— particularly in the matters 
of integrating man and space machine, 
combatting prolonged high tempera- 
tures, and designing reliable crew escape 
systems. 

To determine, for example, what con- 
trol capability the space pilot must have 
and what displays he will need, Vought 
Astronautics constructed a Fixed-Base 
Simulator which simulates real time 
from end of boost, throughout orbit, re- 
entry, hypersonic glide and supersonic 
approach to a point over destination. 
Operated under normal and emergency 
conditions on more than 200 "flights," 
this simulator has provided a basis for 
evaluating pilot ability to fly complete 
space missions reliably and effectively 
with manual control. 

In the structures design and materials 
development on the Dyna-Soar nose 
section and escape capsule, Vought 
Astronautics developed new methods 
for combatting the extreme heat of the 
nose cone during re-entry while main- 
taining the crew compartment at a 
livable. temperature. Related tests in 
Vought’s Re-entry Temperature Simu- 
lator have subjected a full-scale nose 
cap to over 3,000 degrees F. for pro- 
longed periods. 

Vought Astronautics’ simulator concepts 
are the vanguard of a new family of 
research tools — comparable in value to 
today’s wind tunnels and computer lab- 
oratories . . . and aimed at ensuring a 
place for man in pioneering this new 
frontier — space. 

Space is the specialty of Vought Astro- 
nautics. Other major interests are being 
aggressively advanced in the Aeronau- 
tics, Electronics, Range Systems and 
Research Divisions. 
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A PLACE TO IRON OUT THE STRESSES OF SPACE 

Seventeen different stresses will flay the minds and bodies of the 
first spacemen. Under the combined attack of acceleration, anxiety, 
heat and other stresses, how will man perform? The answer won’t 
be known until the problem can be simulated, in all of its parameters. 

Vought Astronautics — a division of Chance Vought — is preparing 
the way with design studies of simulators like that illustrated above. 

Inside the laboratory’s mock space vehicle, a man — without leaving 
the ground — would know the heat, movement, noise — and many 
psychological effects — of an extra-terrestrial voyage. He would 
glimpse a dynamic solar system and would experience, altogether, 
an invaluable preview of combined stresses of space flight. Vought 
Astronautics can produce and operate such a lab now for the 
development of spacecraft and the training of pilots. 
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Boeing Tests B-52G Air Conditioning Equipment 

Pneumatics laboratory at Boeing's Wichita (Kan.) Division has 800-hp. compressor with air 
source capability of 2,800 cfm. at 300 psi. Here an air conditioning water separator for 
USAF's Boeing B-52G missile platform bomber is given performance and qualification tests. 


opposite directional channels. Special 
epoxies are used to cement the pancake 
light to the runway. 

The “Quartzline" lamp uses an 
“iodine cycle" principle which prevents 
tungsten from blackening the bulb wall. 
Thus, the bulb has little tendency to 
dim throughout its life. 

WHAT'S NEW 


Publications Received: 

Aircraft Electrical Engineering— G. G. 
Wakefield— The Macmillan Co.. 60 
Fifth Avenue, New York 11. N. Y. 
SI 0.00; 349 pp. Based on a series of lec- 
tures given at the Imperial College of 
Science and Technology. London, with 
special attention given to the presenta- 
tion of environmental characteristics. 

Airman's Integrated Dispatch Essen- 
tials— Melvin N. Peterson, 48S0 N. 
Marine Dr.. Suite 101, Chicago 40. 111. 
Aimed at providing a more efficient 
method of ascertaining and verifying 
the appropriate current regulations re- 
lating to air operations. The informa- 
tion material presented in this book was 
taken from Civil Air Regulations. Regu- 
lations of the Administrator. ANC Pro- 
cedures for the Control of Air Traffic 
and Special Regulations of the Admin- 
istrator. 

Shortwave Propagation— Stanley Lein- 
woll-John F. Rider Publisher, Inc., 116 


West 14 Street. New York 11. N. Y. 
S3.90; 160 pp. (paperbound). The basic 
principles of shortwave radio propaga- 
tion and how it is used in long distance 
radio communication. A special Global 
Time Conversion Chart inserted in the 
book is a special feature. 

Advanced Magnetism and Electromag- 
netism— Alexander Schure— John F. Ri- 
der Publisher, Inc., 116 West 14 Street, 
New York, N. Y. S2.25; 96 pp. (paper- 
bound). Devoted to the explanation of 
the advanced concepts of magnetism 
and electromagnetism with the details 
of the force acting on a charge moving 
through a magnetic field, induction 
lines, magnetic flux, Biot’s Law, Fara- 
dav's Law. Lcnz’s Law and the Curic- 
Wciss Law. 

Guide to the Space Age— Carl and 
Hazel Besserer— Prenticc-IIall, Inc., 70 
Fifth Are, New York 11, N. Y. S7.95; 
320 pp. A summary of terms and their 
definitions currently in use in space 
technology and associated fields of 
rocketry and guided missiles. It con- 
tains a cross-referenced listing of more 
than 5.000 definitions. 

Resistance and Resistors— Charles L. 
Wellard— McGraw-Hill Book Co.. Inc., 
330 W. 42 Street. N. Y. 36, N. Y. 
S8.50; 272 pp. Basic aspects of resist- 
ance and of the materials used in the 
manufacturing of resistors. Charts and 
graphs provide useful information re- 
garding power and voltage ratings of 
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resistors, the varieties of material used 
in their construction and applications. 
Comparison can be made of the full 
technical scope of available resistors 
from tables provided. 

New Dimensions of Flight-Lewis 
Zarcm-E. P. Dutton & Co.. Inc, 300 
Fourth Arc, New York 10, N. Y. 
$4.50; 256 pp. Aimed at giving young 
people a basic understanding of the 
forces of flight; principles and concepts, 
from faster-than-sound airplanes to the 
conquest of space. 

Grand Old Lady-Lt. Col. Carroll V. 
Glines, Jr, USAF. and Lt. Col. Wendell 
F. Moslev, USAF. Pennington Press, 
Wriglev Bldg, Chicago 11, III. S3.95; 
250 pp. An account of the Douglas 
DC-3 from its beginning in 1932 
through the Spanish Civil War. the 
Berlin Airlift and its various missions 
in World War II. 

Aerial Photographic Interpretation— 
Donald R. Lucder— McGraw-Hill Book 
Co, Inc, 330 W. 42 Street, N. Y. 36, 
N. Y. S17.50; 452 pp. (68x92). The 
science and art of photographic inter- 
pretation as an aid to integrated terrain 
studies of every' type. Classification 
systems, photo-interpretive keys and 
others are discussed. The principles 
and applications of this subject are 
shown in a wide variety of engineering 
and scientific fields. 

Dictionary of Atomic Terminology— 
English, German, French, Italian— ed- 
ited by Lore Lettenmeyer— Philosophi- 
cal Library, Inc, 1 5 E. 40th Street, 
New York' 16. N. Y. A section devoted 
to each language with equivalent num- 
bers provides selection of the essential 
scientific and technical terms used in 

jshvs.es, radiation physics and associated 

Radar Meteorology-Louis J. Battan- 
The University of Chicago Press. 5750 
Ellis Avenue, Chicago 37, 111. S6.00; 
161 pp. Tlie meteorological quantities 
measured by radar and the relationship 
of such measurements to more conven- 
tional meteorological parameters is cov- 

Aircraft & Missiles-D. M. Desouttcr- 
John De Graff. Inc, New York-S7.50; 
213 pp. (9x115). Coverage of the prin- 
ciples of aviation with different chap- 
ters devoted to aircraft propulsion, 
speed of sound and beyond, special 
equipment, the history of human flight, 
physical and medical aspects of aviation, 
guided missiles and many others. A 
glossary of aeronautical terms and 
abbreviations; aircraft designations; and 
a listing of some aviation organizations 
are given. 



If continuous power is critical, you get 

POWER WITHOUT INTERRUPTION 
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AVIATION WEEK, 


29, 1960 




REMINGTON RAND UNIVAC 



Military 

Division 


A task force committed 
to defense programs 


An intensified program to bring Remington 
Rand Univac’s capabilities fully to bear on 
defense programs has resulted in the 
deployment of our St. Paul laboratories as the 
company’s MILITARY DIVISION. The 
division embodies complete capabilities for 
research, design, development, testing, 
production and field engineering. 

The division is a seasoned, functioning unit, 
with a depth of experience gained in the 
development of a distinguished series of 
defense systems. Equipment developed here 
has pushed the limits of reliability to the 
farthest point thus far attained. The division 
is fully capable of undertaking the most 

exacting programs involving automatic 
data processing, control systems and 
specialized electronic equipment. 

/AC® 




Lockheed JetStar Refitted With Four Engines 

Lockheed JetStar prototype is fitted with four Pratt & Whitney JT12 turbojets, after two years of flying with two turbine engines. Other 
workers arc installing dual landing gear and high-lift wing leading edges. The tepowered prototype will fly in March; first production 
model JetStar will fly in July. 


PRODUCTION BRIEFING 

Lycoming Division of Avco Corp., 
Stratford, Conn., will build a 960-shp. 
T53-L-5 turbine engine for the Bell 
HU-1B Iroquois helicopter. The con- 
tract from the Air Materiel Command. 
Wright-Patterson AFB. amounts to 
S2.485.000 and is expected to reach 
S7 million. The engine is identical in 
size with the 860-shp. version used in 
the IIU-1A and has an improved spe- 
cific fuel consumption of .696. 

Goodyear Tire & Rubber Co.'s Avia- 
tion Products Division is developing a 
synthetic rubber liner for the Minute- 
man missile's third stage rocket engine. 
Tire liner, varying in thickness from 0.1 
to 1.2 in., bums out simultaneously with 
the solid propellant, reducing the weight 
and gage of the casing and leaving the 
mass ratio at its greatest when the rocket 
reaches peak altitude. The cylindrical 
liner is 5.5 ft. long and slightly over 
3 ft in diameter. 

International Business Machines 
Coq>. is now turning out NPN alloy 
junction transistors at the rate of 1,800 
an hour on an automatic assembly line 
at its Poughkeepsie plant, according to 
the firm. Assembly system has been 
operating successfully on a test basis 
for one month. Another automatic 
assembly system for making mesa tran- 


sition of the relationships between the 
government as buyer and its weapons 
contractors. 

Aerojet-General Nucleonics, a sub- 
sidiary of Aerojet-General Corp., is de- 
signing a pulsed nuclear reactor for 
Army's Aberdeen Proving Ground for 
studying effects of radiation on mate- 
rials. Preliminary design phase will be 
finished in six months. 



Ryan Vertiplane in Flight 


Army-Ryan VZ-3RY Vertiplanc, which was destroyed in a crash after pitching up 
through 180 deg. (AW Feb. 8, p. 36), is shown with large, retractable wing flaps in 
extended position. Wash from two turbines is deflected by the flaps for VTOL operations. 


sistors for the Nike Zeus program is 
being developed at Western Electric 
(AW Nov. 30, p. 74). 

Harvard Graduate School of Busi- 
ness Administration will determine ad- 
ministrative and economic character- 
istics of the development and early 
procurement of advanced weapons un- 
der a $265,000 grant from the Ford 
Foundation. Grant also covets investi- 
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Umbilical 


The MSC-built Umbilical Launching Cable ... an 
example of the product diversity of Missile Systems 
Corporation. Like all products that bear the MSC label, this system 
has proven its reliability. Just as it is a life-line to the success of a mission, 
so also are MSC's contributions material to die future accomplishments of 
all facets of the electronic industry. MSC’s variety of products form one 
continual life-line . . . feeding an industry which is already changing the 
life patterns of generations to come. 
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NEW AVIATION PRODUCTS 



Transportable Oxygen Generator 


Generating unit extracts oxygen from 
the atmosphere and supplies continuous 
amounts of the gas at low pressures for 
welding and medical applications. 

The generator, called AcrOxv-Gen, 
supplies oxygen at 5 psi. in less than 
one minute after activation. The pro- 
totype unit is powered by ordinary 
house electrical current, but gasoline 
or battery-powered units arc planned 
for field operation. 1’he present model 
is about 2 ft. square and weighs 1 50 lb. 

Chemical Division, Aerojet-General 
Corp., Azusa, Calif. 

Pressure Transducer 

Subminiature absolute pressure trans- 
ducer is designed to meet requirements 
of missile, aircraft instrumentation. 

Model 420 transducer, utilizing a Ni- 
Span-C aneroid capsule, produces an 
electrical output proportional to the ab- 
solute pressure. Capsule displacement 
is transmitted to a wirewound poten- 
tiometer producing an a.c. or d.c, signal 
that can be used without amplification. 

A stabilized counterbalance mechan- 



ism minimizes the effects of vibration 
and acceleration. The transducer is com- 
patible with conductive gases or liquids 
and explosive atmospheres. Liquid oxy- 
gen compatibility may be provided in 
all pressure ranges. 

Specifications for typical pressure 


ranges of 0-10 to 0-350 psia. are: static 
error band, plus or minus 1.3%; power 
rating of 1 w. at 1651-'; operating tem- 
perature of —65 to 200F. Transducer 
measures 1 in. diameter by 1.6 in, and 

" e ^>ums,°Inc., P.O. Box 2112, River- 
side, Calif. 

Stretch Forming Snake 

Killer snake for use in stretch-form- 
ing aircraft and missile parts is con- 
structed of 0.005 in. thick aluminum 
foil. The material, ranging in price 
from 30 to 80 cents per cu. in. (depend- 



ing on cross section complexity), is said 
to be more economical than conven- 
tional fillers. The snake, called IIOBE 
(honeycomb before expansion), is easily 
coiled for storage and may be machined 
to make a multi-purpose filler snake. 

IIcxccl Products, Inc., 2332 Fourth 
St., Berkeley, Calif. 



Ground Power Truck 


Mobile ground power unit supplies 
electrical power to a Convair 880. 

The generator of the Hobart Model 
3014 unit is rated at 60 kva. or 48 kw. 
at 0.8 pf„ 120/208 v., 166 amp., 
three phase, four wire. 400 cps. a.c. 
A V-S of 157 lip., 549 cu. in. displace- 
ment, is coupled to the generator and 
both are mounted on a steel base, en- 
closed in steel canopy and mounted on a 
truck. Controls for the generator and 
engine arc located on a single panel 
near the power cable. 

Motor Generator Corp., Troy, Ohio. 



Molded Glass Fiber Insulation 


Custom molded glass fiber insulation 
for missile avionic chassis permits maxi- 
mum use of cooling air with little in- 
crease in weight. 

In the insulator illustrated, two sec- 
tions perform the insulating job done 
by many small pieces pasted to the 
metal. The cushioning characteristics of 
the glass fiber also increases the shock 
resistance of the chassis. 

Fibrous Glass Products, Inc., Alpa 
Plaza, Hicksvillc, N. Y. 



Ultra high speed motion picture cam- 
era, combining optical, electronic and 
mechanical principles, can take from 
480 to 1.600.000 pictures per second on 
standard 35 mm. film, in black and 
white or color. Applications for the unit 
include fuel detonation studies, solid 
rocket combustion, plasma studies and 
ultrasonic flow patterns. 

The camera employs an electro-opti- 
cal shutter which controls the passage 
of light by means of rapid electric 
pulses. When a high energy electric 
pulse is applied, the light is polarized 
in such a manner that it passes through 
two polarized filters. A mirror rotating 
at 100,000 rpm. in the center of a cir- 
cular film box directs the image onto 
the stationary film. Light source pro- 
vided for the .05 to 1.0 microseconds 
exposure times produces 400,000,000 
lumens with 3 milleseconds duration. 
Camera weighs 700 lb., camera control 
unit, 350 lb., light control unit, 800 lb. 

Benson-Lelmer Corp., 1860 Franklin 
St., Santa Monica, Calif. 
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WHO'S WHERE 



PEOPLE it keeps! 


Diversification means many things to the people who are contributing their 
talents to Rohr's unchallenged role as the world's largest producer of 
components for flight. It means a variety of interesting assignments and the 
opportunity for personal growth and professional expression. Diversifi- 
cation has led to Rohr's record backlog of nearly a quarter billion dollars 
— 64 percent in commercial contracts — assuring unparalleled stability. 
Rohr's diversification is symbolized by the jet power package pictured 
above, containing 5000 Rohr-built parts, and the Rohr-developed honey- 
comb brazing process shown below . , . 

uu/iteZ from men who can contribute to the 

company's continued leadership in the aerospace industry. Write to Mr. 
J. L. Hobel, Industrial Relations Manager, Rohr Aircraft Corp., P.O. Box 
878-D, Chula Vista, California. 



(Continued from page 2?) 

Changes 

David William Moore, manager, Solid 
State Physics Laboratory, Lear, Inc., Santa 
Monica, Calif. 

Charles T. Cosser, director of marketing, 
Lockheed Elcctronics-Ncwport Division, Los 
Angeles, Calif. 

Dr. Raymond H. Warner, Jr., chief engi- 
neer-diode development, Semiconductor Di- 
vision of Motorola, Inc., Phoenix, Ariz. 
Also: Dr. Robert J. Gnacdingcr, Jr., division 
senior solid state chemist. 

Austin Stevens, manager of information 
services, The Martin Co.'s Washington, 
D. C., office. Also: Joseph M. Dukert, 
manager of infonnation services for the 
Nuclear Division. 

Charles H. Brcdall, senior project engineer- 
advanced techniques, Technical Products 
Division of Packard Bell Electronics Corp., 
Los Angeles, Calif. Also: John M. Evans, 
manager of special products manufacturing 
in the division. 

L. H. Orpin, manager for planning. De- 
fense Electronic Products, Radio Corpora- 
tion of America, Camden. N. J. 

Albert H. Bryan, Jr., manager of advanced 
development. Raytheon Co.'s Missile Sys- 
tems. Division, Waltham, Mass. 

Dr. Robert T. Clark, deputy director. 
Federal Aviation Agency's Acromedical Re- 
search Institute, Oklahoma City, Okla. 

John J. Giba, acting manager, Tele-Dy- 
namics Division of American Bosch Arma 
Corp.. Philadelphia, Pa, 

A. C. Buttcrwortli, director of market re- 
search and sales engineering-commercial pro- 
grams, Douglas Aircraft Co., Inc., Santa 
Monica, Calif.; L. B. Aschenbeck will man- 
age market research, and J. C. Pimentel will 
head sales engineering and operations 

Dr. John L. Grigsby, chief engineer, Ap- 
plied Technology. Inc., Palo Alto, Calif. 

Dr. Donald A. Dunn, director of tile 
newly formed Research Division of Eitcl- 
McCullough, Inc., San Carlos, Calif. 

Algie A. Hendrix, manager of the AC 
Spark Plug Division of Ccncral Motors 
Corp., Milwaukee, Wis. 

Norman Warren, director of public rela- 
tions, Northrop Corp., Beverly Ilills. Calif., 
succeeding A. V. Cline, resigned. Mr. Cline 
will continue as a consultant. 

J. Paul Walsh, director. Space and Weap- 
ons Systems Division of C-E-I-R, Inc., 
Arlington, Va. Also: Fritz W. Wanzenberg, 
director of the Management Engineering 
Division. 

Thomas C. Clark, general manager. Hous- 
ton Fearless Division, Los Angeles, Calif., 
of Houston Fearless Corp. Also: James Han- 
num, manager-communications research, and 
Howard Speer, senior staff engineer-com- 
munications research. 

William J. Kuehl, manager-engineering. 
General Electric Co.'s Light Military Elec- 
tronics Department, Utica, N. Y. 

John P. Jasionis, technical operations 
manager. Research Laboratory, Electron 
Tube Division, Litton Industries, San Carlos. 

Dr. Jav Tol Thomas, director of engineer- 
ing, Boston Division of Minneapolis-Honcy- 
wcll Regulator Co., Boston, Mass. 
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EMPLOYMENT OPPORTUNITIES 


EXPANSION 

to keep pace with the growing 
CHALLENGE of ELECTRONICS 
at Grumman Aircraft 


Grumman Aircraft Engineering Corporation's long and continuing responsibilities for the design of 
Avionics Systems for ASW, AEW, Reconnaissance, and all-weather attack aircraft has necessitated vast 
facilities expansion. A new, five million dollar Avionics Systems Center will provide 62,000 square feet of 
floor space devoted exclusively to activities involving test, evaluation and integration of Avionics Systems. 

Concurrent expansion of our staff of electronics engineers and scientists has created positions for men 
anxious to participate in varied and intellectually stimulating programs utilizing the most modern of facilities. 


* Radar Systems Engineer 
EE or Physics degree with a minimum of 
5 years’ experience in the design, develop- 
ment or analysis of advanced radar sys- 
tems. Work will consist or Analysis; 
Preparation of Specifications; Vendor Liai- 
son; Test and Evaluation; Flight Develop- 
ment of the latest airborne radar equip- 
ment and systems. Responsibilities include 
the development of support equipment for 
these systems. 

ft Digital Computer Systems Engineers 
BSEE with a minimum of 5 years' expe- 
rience in the design, development and anal- 
ysis of digital computers. Should be thor- 
oughly familiar with logical design, circuit 
techniques, encoders, decoders, magnetic 
storage devices and programming. Must be 
capable of integrating the computer system 
with the entire Avionics System. 

-ft- Automatic Flight Control Systems 
Engineers 

EE or Physics degree with a minimum of 
5 years’ experience in the design and devel- 
opment of autopilot and flight simulators. 
Work will involve the development of air- 
borne flight control systems and the estab- 
lishment of military automatic test equip- 
ment requirements. 

■ft Communications Equipment Engineer 
Electronics Engineer with a minimum of 
5 years' experience, with thorough knowl- 



edge of single sideband theory and its ap- 
plication. Should possess a complete under- 
standing of AM. FM. PM and single side- 
band modulation processes and their appli- 
cation as well as techniques. Must have 
experience in analyzing and testing com- 
munication receivers and transmitters, and 
should be thoroughly familiar with HF and 
UHF antennas and associated propagation 
problems. A background in digital equip- 
ment; encoder, decoder and magnetic stor- 
age devices is an important consideration, 
ft Laboratory Equipment Engineers 
BSEE with 7-10 years' experience in labo- 
ratory test programs of airborne Avionics 
equipment. A working knowledge is re- 
quired in a majority of the fields of airborne 
communication, detection, electrical sys- 
tems, automatic flight control and naviga- 
tion. An understanding of commercial 
powersystems, electrical distribution, build- 
ing design and electronic test instrumenta- 
tion of all types is also necessary. 

■ft Avionics Support Equipment Engineers 
Electronic Specialists in system analysis of 
airborne digital computers, advanced radar 
systems, and navigation and communica- 
tion systems. These Specialists will establish 
test point requirements and test logic for 
military automatic line test devices and 
automatic and manual military shop lest 
equipment. Physics or EE degree required, 
plus a minimum of 3 years' experience in 
Avionics support or airborne equipment de- 


sign and development, 
ft Radio Interference Control Engineers 
Engineers to analyze the source of con- 
ducted and radiated noise interference 
caused by the interaction of complex clcc- 
tronic equipments and systems ; and develop 
methods and techniques to suppress the 
interference in the advanced design state 
of aircraft and missiles, 
ft Radomc or Antenna Design Engineer 
BSEE or Physics degree with a minimum of 
3 years' experience in radomc design. Back- 
ground in classical Electromagnetic theory 
and advanced math essential. Work con- 
sists of analysis and synthesis of radomes 
or antennas on current and advanced de- 
signs, including the use of the IBM com- 
puter facilities to develop design techniques, 
ft Technical Liaison Engineers 
Minimum 8 years' combined technical edu- 
cation and experience. Work with and 
instruct technicians in the test and adjust- 
ment of advanced electronic equipment 
both in a laboratory and after installation 
in aircraft. Area of work experience should 
include one or more of the following: Air- 
craft Instruments, Aircraft Power Systems, 
Automatic Flight Control Systems, ASW 
Equipment, Analog and Digital Computers, 
Data Communication, Data Display, Data 
Processing, Electronic Countermeasures, 
Inertial Guidance, Magnetic Detection, 
Navigation, Radar. 


You are invited to investigate these opportunities hy sending your resume to Mr. A. Wilder, 
Manager, Engineering Employment, Dept. GR-25, who will arrange an interview at your 
convenience. ( U . S. Citizenship rei/uired.) 


GRUMMAN 

AIRCRAFT ENGINEERING CORPORATION 
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EMPLOYMENT OPPORTUNITIES 


ENGINEERS 


X 


experienced In missile and gas turbine fields j 

SEND FOR THIS BROCHURE / 



GET THE FACTS about Solar and 
your triple opportunity — and do it 
without delay. 


necessitated by expanding research and 
development, will be completed in 
1960 on the edge of San DiegP" Bay. 



FORD 

INSTRUMENT 


POSITIONS VACANT 


Aircraft SpeclalHts— -Oprnlnp* available for 

specialist- and Clusa "A" licensed airframe 
mechanics. Top working conditions, end 
pay with 1 benefits. ^Multitude A 





POSITIONS WANTED 


Enthusiastic pilot with 

SKUtSfiMES. 

Eround? ^Military' and ^American ^ 


Opportunity *i; The chance to get in 
on the ground floor and gain a key 
creative position with tremendous po- 
tential. Solar is humming with exciting 
and challenging programs. Solar’s Mis- 
sile and Space Group has several highly 
advanced projects under way. Open- 
ings also exist in Solars fast-moving 
gas turbine programs. 

Opportunity =2: You don’t get lost in 
the crowd! Solar is a medium-sized 
company (2500 people in San Diego) 
with a successful history since 1927. 
Personnel policies are advanced. Sal- 
ary and performance reviewed semi- 
annually. Liberal relocation allowances. 
Professional status of engineers is fully 
appreciated and recognized. A new 
60,000 sq. ft. engineering building, 


Opportunity *3: The chance to live bet- 
ter in sunny San Diego. This famous 
resort area has the finest year-around 
climate in the U. S. Recreational, cul- 
tural and educational facilities are ex- 
cellent. You and your family will enjoy 
life more at Solar in San Diego. 



Send for brochure giving complete 
details. Write to Louis Klein, Dept. 
E-465, Solar Aircraft Company, 2200 
Pacific Highway, San Diego 12, Calif. 
Why not send along your resume of 
qualifications to save time? 



Your Inquiries lo Advertisers 
Will Have Special Value . . . 
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nalytical 

Engineers: 


Want to see the whole 
picture? 

Some engineers are content to stay in their 
own technological backyards. But many others 
prefer to work in an inter-disciplinary 
environment, where everything they do is 
concerned with the total system. 

If you are interested in seeing and understanding 
the whole picture, rather than just a small 
segment of it, we think you'll be interested in 
System Development Corporation. Our 
work is concerned with the design and develop- 
ment of extremely large systems in which 
high-speed digital computers aid men in 
decision-making. The relative capabilities and 
roles of men, machines, and associated 
system components pose intriguing 
problems for creative minds. 

At the present time we have key openings for 
engineers with proved analytical ability in the 
areas of communications, computers and 
associated equipment, simulation, information 
theory, weapons system analysis. Please send 
your inquiry to Mr. E. A. Shaw. SDC. 2404 
Colorado Avenue. Santa Monica. California. 
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Searchlight Section 


BUSINESS OPPORTUNITIES 


EQUIPMENT - USED or RESALE 


AN ADVERTISING INCH 

EQUIPMENT WANTED or 
In Displayed Style. 


'OR** SALE ADVERTISEMENTS acceptable anil 
NEW Ads or Inquiries to Classified Ado. D 


UNDISPLAYED IU 




FOR SALE 

SPARE PARTS INVENTORY 
LARGEST IN WORLD 

AODHKSH BOX .VO. REPLIES TO: Bax Jfo. 
** /TWA®? |0 jv. utek lean ( 4oe. 

FOR SALE 

DOUGLAS 

DC3 - C47 - DC4 - C54 - DC6 - DC7 

L0CKHEED-C0NNIE 

K^jJJLSSSr^TSISIS.Kii 


ALL MODELS 

BEECHCRAFT 

D18s-C45-C18s 
ALL MILITARY MODELS 
PISTON & JET ENGINE 

CHARLOTTE AIRCRAFT CORP. 

P.O. Box 9127 Della Air Bale Charlotte. N. C. 

Saper^Super 1«— 800 hrs. T.T. full de-icing, 

101 Integrated Fliirht System. ARC-2to’. ISO 
standby ^tranacH ver. Collins G/S and Marker, 
tors. Ottered with xero time engines and 

jon. The host equipped Sttpet^ 18^availjhle. 

Relay WANT A BUY? 

AN 3316-2 

3 PDT-10 Amp 
gg! Spec. MH-R-6106B 

R. E. White & Assoc. Inc^ CH 52378 

SEARCHLIGHT Equipment 
Locating Service 

NO COST OR OBLIGATION 

This service is aimed at helping 
you, the reader of “SEARCH- 
LIGHT”, to locate Surplus new and 
used aviation equipment and com- 
ponents not currently advertised. 
(This service is for USER-BUYERS 
only). 

How to use: Check the dealer ads 
to see if what you want is not cur- 
rently advertised. If not, send us 
the specifications of the equipment 
wanted on the coupon below, or on 
your own company letterhead to: 
Searchlight Equipment 
Locating Service 
c/o AVIATION WEEK 
P. O. Box 12, N. Y. 36, N. Y. 
Your requirements will be brought 
promptly to the attention of the 
equipment dealers advertising in 
this section. You will receive re- 
plies directly from them. 

wmmm 

Bias* 

sgtsssa 

Call ATLANTIC AVIATION CORP. 

c/o AVIATION WEEK * 

P. O. Box 12, N. Y. 36, N. Y. 

It there is anything you want 
OR . . . something you don't want — 
Advertise it in the 

SEARCHLIGHT SECTION 



FOR ADDITIONAL 
INFORMATION 

About Classified 
Advertising 

Cm 

31 . 

y«. 

ATLANTA, 3 

1301 Rhodes-Haverty Bldg. 

JAckron 3-6951 

R. POWELL 

BOSTON, 16—350 Park Square 

HUbbard 2-7160 
M. J. HOSMER 
CHICAGO, 11 

520 No. Michigan Ave. 

MOhawk 4-5800 
W. HIGGENS 
CLEVELAND, 13 

1164 Illuminating Bldg. 

W. B. SULLIVAN 

DALLAS, 2 — 1712 Commerce St., 
Vaughn Bldg. 

Riverside 7-5117 

GOROON JONES— f. E. HOLLAND 

DENVER, 2 

1700 Broadway — Tower Bldg. 

ALpine 5-2981 


NEW YORK, 36—500 Fifth Ave. 

OXford 5-5959 

H. T. BUCHANAN— R. P. LAWLESS 
T. W. BENDER 

PHILADELPHIA, 3 

Six Penn Center Plaza 

LOcusI 8-4330 

H. W. BOZARTH — H. NICHOLSON 

ST. LOUIS, 8-3615 Olive St. 

JERerson 5-4867 

SAN FRANCISCO, 4—68 Post St. 

DOug/as 2-4600 
S. HUBBARD 
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BETHLEHEM 5' 



CHANCE V0U6HT AIRCRAFT. INC 

CONSOLIDATED DIESEL ELECTRIC CORP. 


V ELECTRONICS 


TRANSITRON ELECTRONIC CORP 62 


.N ASSOCIATES, Tl 


PARKER AIRCRAFT COMPANY. |3 



N AIRLINES .. 
WOODWARO G 



EMPLOYMENT OPPORTUNITIES 



ELECTRONIC EQUIPMENTS OIV.. LI 


INDUSTRIES .. 



BURLINGTON 


RESISTANCE CORP.. 



,R MANUFACTURING C( 


LABORATORY FOR ELECTRONICS. I 


MINNEAPOLIS 


PROBLEMATICAL RECREATIONS 3 



Find the smallest number (x) of persons a boat may carry so that (n) 
married couples may cross a river in such a way that no woman ever 
remains in the company of any man unless her husband is present. 
Also find the least number of passages (y) needed from one bank to 
the other. Assume that the boat can be rowed by one person only. 

The exceptional is the usual in our digital display circuits as well as 
in central computer circuits using core storage, capacitor storage, and 
semiconductors. Have you exceptional design ability? Write to 
Mr. R. W. Robinson. 

ANSWER TO LAST WEEK'S PROBLEM: 8x— 5(26— X) =0; 13x=130j 

x=io 

m LITTON INDUSTRIES 

Electronic Equipments Div. 

Beverly Hills, California 
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LETTERS 


Ryan Vertifan 
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Jff&tfW FAA Plan T. 
Alleviate Los Angeles Noise" (fan. 4. p. 

' TAAALPA Battle Forum" (Jan. 11, 





Another example of LFE capability in airborne electronics 



When the X-15 zooms to the outer fringes of the 
atmosphere where there is inadequate natural com- 
bustion, two auxiliary systems . . . fueled by hydro- 
gen peroxide . . . become the sole source of power. 

Electricity and hydraulic pressure produced by this 
48 lb. package power the space vehicle’s complete in- 
strumentation, air conditioning, communications, 
guidance and operating control systems . . . from 
launch to touchdown. 


LFE designed a Mag- 
netic Control Amplifier 
that maintains constant 



power supply frequency despite radical variations in 
load and temperature extremes. Acting as a servo- 
controller this compact solid state device controls 
flow of hydrogen peroxide to the turbine and con- 
stantly correct frequency error and load unbalance. 
The degree of control achieved (±0.5 r A ) represents 
the ultimate in the present state of the art. 

The reliability of the basic design has been proven in 
production, by LFE, of several thousand Magnetic 
Amplifier Controllers for the B-52. From proposal — 
to prototype — to production, the performance of the 
servo-controller dramatically exemplifies LFE’s capa- 
bility for meeting new problems with new concepts. 


Lea dership j rom Experience 

LABORATORY FOR ELECTRONICS, INC. 1079 COMMONWEALTH AVENUE • BOSTON 




WARNING... 


BY RADAR 


Atmospheric turbulence has the characteristic of reflecting microwave 
signals, with the degree of reflection depending on the severity of the 
turbulence. Returned to the aircraft, this reflected radar warning is dis- 
played in a manner that warns the pilot of the exact location and extent 
of the turbulence, enabling him to change his course and fly around 
dangerous storms. Since the radar display also shows him “holes" in 
storms where there is little or no turbulence, the pilot can choose a course 
that will result in maximum safety and minimum delay. 

Commercial airlines use Varian klystron-equipped weather radar to 
assure the comfort and safety of passengers and the reduction to a mini- 
mum of storm hazards and delays. Photo above shows radar antenna 
inside the Radome nose of a United Air Lines plane. 

In addition to the technical advantages of Varian klystrons to the equip- 
ment designer, their rugged mechanical construction and long life are 
vital benefits to the user. These characteristics are reasons why Varian 
has become the world’s largest manufacturer of klystrons. 


V A RIAN associates 

PALO A LTO 22, C A L I F O R N I A TUBE DIVISION 

Representatives thruout the world 


KLYSTRONS, WAVE TUBES, GAS SWITCHING TUBES, MAGNETRONS, HIGH VACUUM EQUIPMENT, LINEAR ACCELERATORS, MICROWAVE SYSTEM COMPONENTS, 
NMR & EPR SPECTROMETERS, MAGNETS, MAGNETOMETERS, STALOS, POWER AMPLIFIERS, GRAPHIC RECORDERS, RESEARCH AND DEVELOPMENT SERVICES 


